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MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY AND HARVARD 
UNIVERSITY. 

THE proposed affiliation or alliance of 
the Massachusetts Institute of Technology 
with Harvard University was, as we have 
already reported, approved at a meeting 
of the corporation of the institute on June 
9. Thirty-two of the forty-seven members 
of the corporation were present, and by a 
vote of 20 to 12 it was agreed to accept 
the terms of the agreement drawn up by 
the committee of the two institutions. 
Before the agreement can become effective 
the corporation and overseers of Harvard 
University must take action and several 
legal questions must be passed upon by the 
courts.; It will be remembered that on 
May 5 the faculty of the institute adopted 
by a vote of 56 to 7 the report of the com- 
mittee adverse to the affiliation. A full 
account of the report adopted by the fac- 
ulty and of the minority report, together 
with an account of the meeting of the 
alumni on May 4 has been published in a 
special’issue of The Technology Review. 

In view of the great importance of the 
proposed merger for university develop- 
ment and technological education we re- 
produce here: (1) The agreement pre- 
pared by President H. S. Pritchett and 
Professor A. Lawrence Lowell on behalf of 
the institute and Dr. H. P. Waleott and 
Charles Francis Adams, 2d, Esq., on behalf 
of the university, now adopted by the cor- 
poration of the institute; (2) the will of 
the late Gordon McKay in so far as it re- 
lates to his bequest to Harvard University, 
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and (3) extracts from the report adverse 
to the alliance adopted by the faculty of 
the institute and extracts from the minority 
report. 

AGREEMENT BETWEEN HARVARD UNIVERSITY 
_AND THE MASSACHUSETTS INSTITUTE 

OF TECHNOLOGY. 

Harvard University and the Massachu- 
setts Institute of Technology, being con- 
vineed, after a careful consideration of the 
conditions which affect the work of eduea- 
tion in industrial science, that such work 
ean be greatly advanced and enlarged by 
a cooperation of the two institutions, in 
order to secure mutual assistance, render 
possible a larger enterprise, promote econ- 
omy, avoid duplication and competition, 
and give to the purpose of donors who have 
bestowed money in trust for that object a 
fuller accomplishment, do make this agree- 
ment, which shall endure so long as it shall 
be found to 
both 
clared. 
such agreement will require the employ- 
ment of the income of the funds which the 


serve, to the satisfaction of 


institutions, the objects above de- 


But, whereas the carrying out of 


University holds, or will hereafter hold in 
trust, and the University feels that faith- 
fulness in the performance of these trusts 
which it has accepted is its first duty, to 
whici: all other considerations must yield, 
this agreement shall not go into effect until 
and unless the University shall have ap- 
plied to the Supreme Judicial Court for 
instructions and the court shall have made 


a decree that this agreement may be earried 
out without violation of its duties as a 
trustee and in accordance with law and 
equity. 


The organization of the University, the 
organization of the Institute, and the title 
of each to its property and funds shall re- 
main unaffected by this agreement, as shall 
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also the rights and duties of each in invest- 
ing and managing its funds. 


Il. 


The institution for the combined work of 
promoting and furnishing edueation in in- 
dustrial science, which it is the object of 
this agreement to establish, shall retain the 
name of the Massachusetts Institute of 
Technology ; it shall be under the direction 
of an Executive Committee, and the in- 
struction therein shall be given by a Fac- 
ulty, which two bodies shall be constituted 
as herein below provided. 


The said Executive Committee shall con- 
sist of nine persons, to be designated by 
the Massachusetts Institute of Technology, 
of whom two shall be the President of the 
Corporation of the Institute and the Treas- 
urer of the Institute, and three shall be 
members of the Corporation of the Uni- 
versity. 

Subject to the restrictions herein below 
expressed, the said Executive Committee 
shall have the general administration and 
superintendence of all matters concerning 
said combined work, including the appoint- 
ment of officers of instruction and govern- 
ment, and of servants, the power to remove 
any of them, the fixing of their salaries and 
the prescribing of their duties, the care of 
buildings, property, and equipment, the 
appropriation of money put at its disposal 
under this agreement, the fixing, collecting, 
and expending of students’ fees, and the 
supervision and direction of the work of 
the Faeulty, these being substantially the 
powers now conferred on the Executive 
Committee of the Institute by its by-laws; 
it being, however, expressly provided that 
all appropriations from money furnished 
either by the University or by the Institute, 
and all proposed appointments or removals 
of officers whose salaries are to be paid 
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therefrom, shall be submitted to the Cor- 
poration concerned and approved by it be- 
fore being finally adopted, it being under- 
stood that students’ fees shall be deemed 
to be furnished by the Institute, and that 
no change shall be made in those fees with- 
out its approval. 

The said Executive Committee shall keep 
records of its proceedings, and shall make 
reports to the Corporation of the Univer- 
sity and the Corporation of the Institute 
annually, and at such other times as either 
Corporation may request. 


IV. 

The President of the Institute for the 
time being shall be the President of the 
said Executive Committee, and shall pre- 
side at its meetings, when present. His 
salary, as fixed by the Corporation of the 
Institute, shall be paid from the funds fur- 
nished by the Institute. _ He shall be the 
Chairman of the Faculty, shall have the 
superintendence of the several depart- 
ments, and shall act as general executive 
and administrative officer, subject to the 
direction and control of said Executive 
Committee. He shall annually make a re- 
port to the Corporation of the University 
and to the Corporation of the Institute. 
Whenever a person shall vacate the office 
of President of the Institute, he shall there- 


upon cease to be a member of the said 


Executive Committee. 


V. 

The Treasurer of the Massachusetts In- 
stitute of Technology shall be ex officio the 
Treasurer of the said Executive Committee. 
He shall, as Treasurer of the said Execu- 
tive Committee, have charge of the funds 
put at the disposal of said committee, shall 
make such payments as the committee may 
authorize, shall keep aceurate accounts of 
all money received and expended, and shall 
make report of his doings annually, or 
oftener if required, to the said committee, 
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and to the Corporation of the University 
and to the Corporation of the Institute. 


VI. 


The Faculty shall consist of all the pres- 
ent professors, associate professors, and as- 
sistant professors of the Institute, and all 
professors, associate professors, and assist- 
ant professors of the University who now 
give courses of instruction leading to de- 
grees in industrial science, and such officers 
hereafter appointed as said Executive Com- 
mittee may designate. The present pro- 
fessors, associate professors, and assistant 
professors of the University as aforesaid 
shall not be removed nor have their present 
salaries reduced without the consent of the 
Corporation of the University. 

Subject to the supervision and direction 
of the said Executive Committee the Fac- 
ulty shall have charge of instruction and 
discipline. 

VII. 

Subject to the reservations hereinafter 
set forth the University shall place at the 
disposal of said Executive Committee, as 
above provided, the net income of all funds 
which are now credited on its books to the 
eredit of the Lawrence Scientifie School, 
also the use of all machinery, instruments, 
and equipment which the University holds, 
and the income of all property which it 
may hereafter acquire for the promotion of 
instruction in industrial science, and also 
three fifths, but no more, of the net income 
which may accrue from the bequest and 
devise of the late Gordon McKay. 


VIII. 

Subject to the reservations herein set 
forth, the Institute shall place at the dis- 
posal of the said Executive Committee the 
net income of all funds and the use of all 
property and equipment which the Insti- 
tute may hold for the promotion of instruc- 
tion in industrial science, reserving only 
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Map showing the proposed site of the Massachusetts Institute of Technology and its relation to 


Harvard University. (From the Boston Transcript.) 
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title thereto shall be in the Corporation 
whose money is appropriated therefor. 
X. 

The site of the institution shall be in 
Boston on the right bank of the Charles 
River, as nearly as practicable opposite to 
Harvard Square, and the Massachusetts 
Institute of Technology shall there erect, 
furnish, and equip buildings having the 
capacity of at least its present buildings. 
But the Institute shall not be required to 
proceed with such purchase and construc- 
tion until it shall have sold a sufficient part 
of the land which it now owns. Provided, 
however, that this agreement shali be 
avoided if at the end of four years from 
the time when this agreement goes into 
effect the Institute shall not have purchased 
said land and proceeded to a substantial 
extent with such construction. 

XI. 

Within three years after the Massachu- 
setts Institute of Technology begins the 
construction of such new buildings, if the 
Institute is then prepared to give in its 
new location to the students of the Lawr- 
ence Scientifie School all needed instruc- 
tion in industrial science, the Lawrence 
Scientifie School shall be discontinued as 
a separate school of industrial science so 
long as this agreement remains in force. 


XII. 

The degrees of Bachelor, Master and 
Doctor in Science, so far as given in indus- 
trial scienee, and all degrees in engineer- 
ing, together with the requirements of 
courses of study leading to these degrees, 
Shall be within the provinee of the Fac- 
ulty; and these degrees shall be conferred 
by the Corporations of the University and 
the Institute, acting separately. 


XITI. 
Male students in the Institute shall have 
the same privileges as students in Harvard 
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University in the use of the playgrounds, 
museums, and libraries of the University. 
Under regulations to be made by the two 
Corporations, and on payment of proper 
fees, students of the Institute shall be ad- 
mitted to courses of instruction and the use 
of laboratories of the University, outside of 
those pertaining to industrial scienee, and 
students of the University to the courses 
and use of laboratories of the Institute. 


XIV. 

The Corporation and Overseers of the 
University and the Corporation of the 
Massachusetts Institute of Technology shall 
each have full right at all times to inspect 
the institution, and suggest to the said 
Executive Committee changes in the meth- 
ods of management. 


XV. 

The Department of Architecture in the 
University and in the Institute respectively 
are not included in this agreement, but re- 
main unaffected hereby. 


XVI. 

It is expressly provided that, as regards 
the funds and property of the University 
and of the Institute respectively, this 
agreement shall be subject to any special 
terms and requirements upon which such 
funds and property may be held; and any 
property or funds which may be held at 
any time by either Corporation under such 
terms and restrictions as would prevent the 
use of them in the precise manner contem- 
plated by this agreement shall, neverthe- 
less, be used by the two Corporations re- 
spectively for the support, benefit, or en- 
couragement of the scheme agreed upon, 
in such manner as may be permissible and 
in accordance with the trusts upon which 
they may be held. 

XVII. 


The arrangements established by this 
agreement may be terminated at any time 
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either by the President and Fellows of 
Harvard University or by the Corporation 
of the Massachusetts Institute of Tech- 
nology, upon reasonable notice to the other 
Corporation. 

In the event of the termination of this 
agreement, the Massachusetts Institute of 
Technology must pay, at such prices and 
upon such terms as the parties may agree 
upon, and, if they can not agree thereon, 
as may be fixed by arbitration (usual arbi- 
tration clause), for any buildings or fix- 
tures upon said site, paid for with funds 
furnished by the University. 


XVIII. 

This agreement shall take effect when 
finally adopted and approved by the Cor- 
poration and the Overseers of the Univer- 
sity and the Corporation of the Institute, 
And when and if a decree of the Supreme 
Judicial Court, as provided for in the pre- 
amble hereof, shall have been obtained. 


EXTRACT FROM THE WILL AND CODICILS OF 
THE LATE GORDON McKAY. 

I direct that eighty per cent. of the bal- 
ance of said net annual income, after pay- 
ing the annuities (the remaining twenty 
per cent. being held as a reserved fund to 
cover any future possible deficieney in the 
shall 


be safely invested by my trustees from time 


annual income to pay said annuities 
to time until such accumulations amount to 
the sum of one million dollars, and then I 
direct my trustees to pay over said sum of 
dollars to ‘the 


Harvard College in 


one million President and 


Fellows of their cor- 
porate capacity,’ if said Corporation shall 
accept the same for the purposes and upon 
the terms and conditions hereinafter set 
forth, to be held and applied by them and 
their suecessors in said eapacity for the 
purposes and trusts hereinafter declared. 

I also direct said trustees to pay to the 
and Fellows (if and after 


said President 
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said sum of one million dollars has been 
paid over to them, as aforesaid) annually 
eighty per cent. of the balance of the net 
income accruing from the remainder of my 
estate after paying the existing annuities; 
and upon and after the death of the last 
surviving annuitant I direct said Trustees 
to pay over to the said President and Fel- 
lows of Harvard College all the residue of 
my estate, including all unexpended in- 
come, all of which said sums I give to the 
said President and Fellows of Harvard 
College, provided they accept the same, as 
aforesaid, strictly upon the trusts and pur- 
poses following, namely :— 

I direct, if the said Corporation, the 
President, and Fellows of Harvard College 
accept said gift, that the sum total of all 
the property and moneys conveyed by my 
trustees to the President and Fellows of 
Harvard College shall be forever known 
and described in the reeords of the Presi- 
dent and Fellows and on the books of their 
Treasurer as the Gordon McKay Endow- 
ment. 

I give the President and Fellows full 
powers to hold, manage, and protect, im- 
prove, sell, invest, and reinvest at their 
discretion, from time to time, the property 
in which this Endowment may at any time 
be invested. I also give the said Corpora- 
tion authority, in ease the principal shall 
be at any time impaired through misfor- 
tune, to accumulate the income of the 
Endowment, or any part thereof, until the 
principal shall be made good; but, in order 
that the principal and income may share in 
the guaranty or insurance which is derived 
from the large mass and wide distribution 
of the University’s investments, I prefer 
that the investments of the Endowment be 
merged, as soon and as far as in the discre- 
tion of the President and Fellows they 
prudently and equitably may be, with the 
general investments of the other permanent 
funds held by the President and Fellows. 


| 
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The net income of said Endowment shall 
be used to promote applied science :— 

First. By maintaining professorships, 
workshops, laboratories, and collections for 
any or all of those scientific subjects which 
have, or may hereafter have, applications 
useful to man; and 

Second. By aiding meritorious and 
needy students in pursuing those subjects. 

Inasmuch as a large part of my life has 
been devoted to the study and invention 
of machinery, I instruct the President and 
Fellows to take special care that the great 
subject of mechanical engineering in all its 
branches, and in the most comprehensive 
sense, be thoroughly provided for by my 
Endowment. 

I direct that the President and Fellows 
be free to provide from the Endowment all 
gvrades of instruction in applied science, 
from the lowest to the highest, and that 
the instruetion provided be kept accessible 
to pupils whe have had no other oppor- 
tunities of previous education than those 
which the free public schools afford. 

I direct that the salaries attached to the 
professorships maintained from the En- 
dowment be kept liberal, generation after 
generation, according to the standards of 
each suecessive generation, to the end that 
these professorships may always be at- 
tractive to able men, and that their effect 
may be to raise, in some judicious measure, 
the general seale of compensation for the 
teachers of the University. 

I direct that the professors supported 
from this Endowment be provided with 
suitable assistance in their several depart- 
ments by the appointment of instructors of 
lower grades and of draughtsmen, foremen, 
mechanies, clerks, or assistants, as occasion 
may require, my desire being that the pro- 
fessors be free to devote themselves to 
whatever part of the teaching requires the 
greatest skill and largest experience and to 
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the advancement of their several subjects. 

I direct that the President and Fellows 
be free to erect buildings for the purpose 
of this Endowment, and to purchase sites 
for the same, but only from the income of 
the Endowment. 

I direct that all the equipment required 
to illustrate teaching or to give students 
opportunity to practise, whether instru- 
ments, diagrams, tools, machines, or appa- 
ratus, be always kept of the best design and 
quality, so that no antiquated, superseded, 
or unserviceable implement or machinery 
shall ever be retained in the lecture-rooms, 
workshops, or laboratories maintained from 
the Endowment. 

Finally, I request that the name Gordon 
McKay be permanently attached to the pro- 
fessorships, buildings, and scholarships, or 
other aids for needy students which may 
be established, erected, or maintained from 
the income of this Endowment. 


EXTRACTS FROM THE MINORITY REPORT IN 
FAVOR OF THE ALLIANCE.* 


I. If the plan is not adopted, Harvard 
will be obliged to energetically develop the 
Lawrence Scientific School as a broad eol- 
lege of applied science. With her re- 
sources, reputation, and large body of 
alumni, and profiting by the lessons of 
experience, there is no doubt that she can 
make this school a success. This is abun- 
dantly proved by the experience of other 
universities which have technical schools. 
This school will be a rival of the Institute 
in the same community. 

II. Competition in business or in eduea- 
tion always involves some economic waste. 
In education it is beneficial only if neces- 
sary to keep up the spur to endeavor. The 
Institute does not require competition with 

* This report was signed by Professors Fay, 
Jaggar, MeKibben, Moore, Swain, Walker, and 
was supported by President Pritchett. 
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Harvard for this purpose, and without it 
the 
rapidly growing schools of the Middle and 
Western States. 

Ill. Of 


one will be 


will have ample competition with 


two competing schools, either 
better than the other or they 
will be different. If Harvard should build 


up a great technical sehool, though ours 
might on the whole be the better, Harvard 
would undoubtedly draw to herself many 
strong students. Every strong student 
that we lose is a distinet disadvantage to 
us. We should keep all the strong stu- 
dents, if possible, and let the weak ones go 
to other schools. 

If Harvard should 


Scientific School a graduate school, as we 


make the Lawrence 
understand is desired by its Dean, would 
not many of the strongest men who come 
to Boston to study engineering prefer to go 
where they would be associated solely with 
more mature men, all having completed 
their undergraduate courses and devoting 
themselves entirely to professional work, 
instead of coming to the Institute, where 
they 
men, and with many special students, in an 


would be associated with younger 
undergraduate school ? 

[V. Technical education in this country 
It is not yet 
on the same plane with instruction in the 
The time 


has not yet come for making engineering 


is scarcely fifty years old. 


so-called learned professions. 


schools generally graduate schools, like so 
The 


engineering 


many of those of law and medicine. 
Institute other 
schools must remain primarily, for some 


and most 


time at least, undergraduate schools: but 
the level of industrial education will in the 
The 


highest 


course of time be gradually lifted. 
the 
standard, will be expected to be liberally 
The 


Institute being one of many, when the uni- 


engineer, in order to reach 
trained and yet to be a specialist. 


versity technical schools more generally 
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reach the standard of the Institute,—and 
some of them have already fully reached 
and perhaps in some respects exceeded it, 
--is there not ground for believing that 
the young man who desires to qualify him- 
self most completely for the engineering 
profession will seek the school which has 
the broadest environment, where he will be 
brought into relations with students of 
other professions ? 

V. The Institute having shown the way, 
there are now many technical schools where 
forty years ago there were few. A great 
majority of these are intimately connected 
with universities, and the fees at many of 
them are very low; they are doing excellent 
work, some as good work as the Institute; 
they have a much larger body of students; 
and they are turning out each year a much 
larger body of graduates than the isolated 
The influence of these 
industrially 


technical schools. 

university technical schools, 
and educationally, is increasing relatively 
in comparison with the isolated technical 
schools. May not our own influence di- 
minish in the course of time, as the body of 
alumni of the university technical schools 
inereases in and in influence? 
Will we not gain by placing ourselves in 
the main educational eurrent in the coun- 
try, by allying ourselves with our most 
powerful university, especially as we can 
do so without sacrificing our methods or 


number 


our control? 

VI. Competition from the West will in- 
The industrial centre of the 
country is shifting. When the Institvte 
was established, it was in New England; 
and even the iron industry and the mining 
industry were important here. As _ the 
years go by, new technical schools will be 
established in the West, at places like Chi- 
eago and Pittsburg, either independent or 
connected with universities. These schools 
may well be in closer touch with the indus- 


crease. 
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tries of the country than any school in New 
England would be. When they shall have 
had time to grow to their full development, 
what will be the effect upon the Institute 
of Technology, especially if it is isolated, 
out of the main current of educational de- 
velopment, and actively competing for sup- 
port and students with another strong 
school not three miles distant? 

VIL. If this agreement is rejected by the 
Institute Corporation and Harvard ener- 
getically develops her technical school, 
Harvard alumni all over the country— 
lawyers, bankers, merchants, engineers, 
men in responsible positions in the great in- 
dustries—will be enlisted in an active cam- 
paign to promote Harvard interests as 
against Institute interests. By acting to- 
vether and giving the preference to Har- 
vard graduates, they may at least seriously 
hamper the growth and retard the develop- 
ment of the Institute. By allying our- 
selves with Harvard, we should gain the 
active support of this large and influential 
body of men instead of their opposition. 

VIII. By combination and cooperation 
instead of competition there is economy in 
administration; in heads of departments; 
in libraries and photographs; in museums 
and collections; in lecture apparatus and 
similar appliances; in buildings, especially 


as regards large lecture-rooms not often 


used; and, to a greater or less extent, in 
laboratory apparatus. 

IX. There is also an economy or an in- 
crease of efficiency in combination, with 
reference to the instructing foree. With 
the same number of men that would be re- 


quired for two separate institutions a 
single institution would allow greater 


specialization in the teaching, permitting 
the student to eome in contact with a larger 
number of inspiring teachers, or it would 
enable more than one teacher to teach the 
Same subject, thus stimulating each to do 
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his best. This stimulus would be greater 
if the two teachers were in one institution 
than if they were in two. There might, 
and probably would, also be an economy 
in the number of teachers, especially in 
the purely lecture courses, and, as already 
stated, in heads of departments. 

X. If Harvard energetically develops 
her technical school, she will probably, in 
course of time, have more resources avail- 
able than the Institute, considering her 
large number of wealthy alumni and their 
relations to the business world. The Me- 
Kay will provides ‘‘that the salaries at- 
tached to the professorships maintained 
from the endowment be kept liberal, gen- 
eration after generation, according to the 
standard of each successive generation, to 
the end that these professorships may 
always be attractive to able men, and that 
their effect may be to raise in some judi- 
cious measure the general scale of compen- 
sation for teachers of the university.’’ In 
the course of time, therefore, when the 
McKay money becomes entirely available, 
it seems inevitable that Harvard will have 
a very high standard of salaries for pro- 
fessors in her technical school,—probably 
much higher than those at the Institute. In 
this case she could attract to these positions 
the ablest men, who can not now afford to 
be teachers because of the inadequate re- 
ward. Whether under these conditions the 
Institute would be the leader in technical 
edueation in this community is at least 
doubtful. 

XI. Increase in the number of students, 
if accompanied by corresponding adapta- 
tion or organization of the teaching force, 
should also conduce to economy and effi- 
ciency. 

XII. Whether the plan is adopted or not, 
we can limit our numbers by raising the 
standard. If increase of numbers is a dis- 
advantage, we should limit them in this 
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way rather than in any arbitrary way. By 
adopting the proposed plan, we retain the 
field, and can get all the strongest students 
from this community. If there are two 
schools, Harvard will very likely get as 
many as we do. 

XIII. The addition of the Harvard 
Faculty to that of the Institute would be 
a distinet gain. Whether all would har- 
moniously work together at once is of 
little consequence. Temporary  adjust- 
ments might have to be made. With 
broad-minded cooperation a larger effi- 
ciency would result by adding to our body 
a staff of able teachers with new ideas and 
without Institute traditions, but animated 
by ideals and purposes as high as our own. 
Of all men the teacher is most likely to get 
into a rut. In-breeding emphasizes this 
tendency. The influx of a body of new 
men with other points of view than our 
own would tend to counteract it. 

XIV. If the proposed plan should result 
in more intimate association between our 
Faeulty and the Faculty of Harvard Col- 
lege, the result would be beneficial. 

XV. Institute students are given a nar- 
row training, and would benefit by associa- 
tion with men studying the humanities and 
the other professions. 

XVI. One great lack which Institute 
men have always felt is college life and col- 
lege spirit. Many of them eome from 
their homes or boarding places in the morn- 
ing, attend their classes, and go home at 
night, seeing little of their fellows, and 
gaining no experience in the art of getting 
on with men. Their after-suecess will 
probably depend as much upon their abil- 
itv to deal with men as upon a knowledge 
of their profession, and their progress may 
be much retarded by a lack of some 
qualities which they might gain at the In- 
stitute if they could take the time for more 


intimate association with their classmates. 
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Moving to a site out of town would give 
the opportunity for a change in this re- 
spect, since it would render possible the 
introduction of dormitory life. 

XVII. The surroundings of many of our 
Institute students in cheap boarding 
houses, with poor food and the temptations 
of a great city about them, are in many 
cases most unfavorable. We believe the 
distractions and diversions of such a life, 
and even the distractions in home life from 
the presence of friends and relatives and 
from home chores and duties, are much 
creater on the average than those which 
would arise under proper management in 
the dormitory system. The proposed plan 
would be an improvement over present con- 
ditions, because a larger proportion of stu- 
dents would live in the suburbs, and _ be- 
eause dormitories might be established, 
which is now impracticable. 

XVIII. Edueational institutions must 
depend more and more upon gifts from 
wealthy men. Harvard University and 
the Institute are in the same community. 
They must appeal for support to the same 
class of persons, and in many eases to the 
same individuals. If the two were work- 
ing together, the finanieal results would be 
better than if the two were working sepa- 
rately and in opposition to each other. 

XIX. Rich men who have large sums of 
money to give away desire to have their 
gifts expended economieally, and, as a rule, 
they believe that economy results from 
combination and cooperation rather than 
from competition. If this agreement 
should be declined by the Institute, many 
of them would say that the Institute was 
unwilling to cooperate, and thereby in- 
crease efficiency and economy, while Har- 
vard University was willing to cooperate. 
This attitude would render them less likely 
to give to the Institute. 

The present plan seems to offer almost 
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the ideal form of affiliation. The Institute 
students, together with those now registered 
in the Lawrence Scientifie School, number 
about 2,100; the Harvard College under- 
graduates number about 2,000. The tech- 
nical school, therefore, would be the larg- 
est part of the combination, and would be 
subject to its own Faculty. It would seem 
most improbable that under these cireum- 
stances the smaller body, the great ma- 
jority of whom are also earnest men, could 
unfavorably affect the larger and more 
compact professional body. 

XXI. The reciprocal privileges which 
the plan proposes would very likely be of 
great value to both institutions, partic- 
ularly in the case of advanced students. 

XXII. By the plan proposed we ean get 
all the benefits of combination and coopera- 
tion without relinquishing the power to do 
anything we are able to do under present 
conditions. 

XXIII. The plan proposed’ would be of 
advantage to Harvard for many of the 
reasons which have already been adduced. 

XXIV. The plan proposed would be of 
benefit to the community by giving it on 
the whole better advantages for technical 
education than could be obtained in any 
other way, and by enabling it to enthusi- 
astically support, financially and morally, 
a single great institution with which the 
name of Boston and Massachusetts would 
be everywhere associated. 


Conclusion. 


Weighing the arguments in favor of the 
plan and those against it, we believe that 
those in favor decidedly outweigh those 
against, and that the possibilities are 
offered us of building up a better and a 
greater Institute of Technology than has 
hitherto existed. We believe, moreover, 
that the plan would be an educational bene- 
fit not only to the Institute, but to Harvard 
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University and to the community. Boston 
would have one great technical school unit- 
ing the forees of two great institutions, 
and with a united community supporting 
it. It may be anticipated that it would 
not be allowed to suffer financially. The 
Institute would be free, under the plan, 
to develop in any way which might seem 
best, and it could do anything under the 
plan it can do at present, with the added 
advantage of Harvard’s support. We 
could draw to us the strongest students not 
only from this community, but from other 
parts of the country, without suffering any 
of the disadvantages which would arise, as 
we believe, from the active competition of 
a neighboring and powerful school. The 
best way, and indeed the only way to ac- 
complish in full measure the greatest fu- 
ture for the Institute, would seem to us to 
lie in securing control of the field of tech- 
nical edueation in this community. 


EXTRACTS FROM THE REPORT ADVERSE TO THE 
ALLIANCE ADOPTED BY THE FACULTY. 


In the list of advantages to the Institute 
connected with the proposed agreement, 
removal to the Brighton location has been 
included by few. President Pritchett 
does not view it with complete favor, and 
opinions differ merely as to the degree of 
disadvantage. Apart from the financial 
question and the mandatory character of 
the agreement in this respect, the proposed 
site has disadvantages connected with the 
housing and life of the students and the 
problem of transportation. 

At present 44 per cent. of our students 
live at their own homes, with advantage 
to themselves and to the Institute. Un- 
doubtedly this has an important conserva- 
tive effect in determining the atmosphere 
of the Institute. Removal to a more dis- 
tant site would greatly decrease this num- 
ber, and inerease the total cost of living 
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to the student body. It would also intro- 
duee the problem of establishing a dormi- 
tory system—a problem altogether too im- 
portant to be settled thus incidentally. <A 
earefully devised dormitory system, it is 
true, might not seriously menace the pro- 
fessional spirit of our students; but the 
‘establishment of such a dormitory system 
in proximity to Harvard College would in- 
volve exceptional difficulties. Upon the 
question of transportation it may be said 
that the means now existing and projected, 
together with the increased facilities that 
a demand would stimulate, make the loea- 
tion as accessible as might be expected of 
any place at a similar distance from the 
center of Boston. 

On the other hand, our present site has 
contributed in no small degree to the dis- 
tinct individuality of the Institute. This 
site, in a busy city, is by many regarded 
as one of our most valuable educational 
assets, and has great strategie advantages. 
Students can live in any of the surround- 
ing suburbs, and ean in general reach the 
Institute by one line of steam or electric 
ears without change, and are within walk- 
ing distance of the railroad stations; and 
in like manner they ean go from the Insti- 
tute to engineering and industrial works in 
a wide cirele of suburbs and neighboring 
towns. The central loeation attracts to 
our halls educational and engineering 
bodies that help to make a_ professional 
atmosphere, and assist in advertising the 
Institute to a scientifie constituency of the 


utmost importance. 


Lack of De finition of the Term ‘Industrial 
Science,’ as Be aring upon Instruction 
and upon Degrees. 

In connection with the proposed alliance, 
much has been said of the avoidance of 
educational duplication; but the terms of 
the agreement as they stand fail to make 
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it clear that any definite partition has been 
formulated, either in scientific instruction 
or in the granting of degrees in science. 
Nowhere is there a definition of the term 
‘industrial science,’ upon the exact mean- 
ing of which these matters depend. The 
interpretations of the term which have 
been given to us, in so far as they make 
matters clear, imply that the intention is 
to consent to continued duplication in large 
elementary courses and in some advanced 
classes, rather than to attempt the unsound 
and impossible separation between pure 
and applied seience. It has been explained 
to us that the intention is to continue in 
the Institute both instruction and_ the 
granting of degrees in such branches of 
pure science as chemistry, physics, geology, 
and biology. There is reason to believe 
that the University contemplates the reten- 
tion of instruction and degree-giving in all 
these subjects, as well as the retention of 
elementary instruction in at least some 
branches of industrial science as College 
electives. The University also reserves its 
right to grant any and all degrees, in ap- 
plied seienee as well as in pure science; 
but the agreement implies that Harvard 
degrees in applied science would hereafter 
be granted only upon the recommendation 
of the Faculty of the Institute. The Insti- 
tute, on the other hand, seems to agree by 
implication to discontinue the granting of 
the Ph.D. degree, and of all degrees in 
other than ‘industrial science,’ which, as 
interpreted to us, is to inelude those 
branches of pure science, already men- 
tioned, in which degrees are at present 
granted by the Institute. If, as would ap- 
pear, the wording of Section XII. eonsti- 
tutes an abdication on the part of the In- 
stitute of the right to grant any degrees 
other than those specified, why should such 
an abdication be permissible on the part 
of the Institute when, as we are informed, 


3 
4 


JUNE 30, 1905.] 


the lawyers doubted whether the Univer- 
sity could legally divest itself of a similar 


right? 


Probability that the Earlier Years of In- 
stitute Work would be Absorbed by 
Harvard College. 

Disaster to the integrity of the Insti- 
tute’s curriculum will, it seems to us, be 
the logical result of this lack of definition 
of the term ‘industrial science,’ when it is 
taken in connection with the fact that the 
College gives, and is likely to continue giv- 
ing, elementary courses in mathematics, 
and in chemical, physical, and engineering 
subjects. It will be much more natural 
for a student intending to get an engineer- 
ing degree to take his elementary work in 
the College. That such a result is antici- 
pated by the framers of the agreement 
would appear from the statement of Presi- 
dent Pritchett that the stronger technical 
schools are to take a forward step by which 
they will be free from much elementary 
work. 

Two special causes are likely to contri- 
bute largely to this result. The first is 
that the tuition fee at Harvard is $100 less 
than that of the Institute. Even if the 
fees were to be equalized, at a serious 
financial loss to the Institute, there yet re- 
mains the second fact that participation in 
University athletics is open only to students 
enrolled at Harvard. Boys who are in- 
tending ultimately to become engineers, 
but who are also ambitious of athletic dis- 
tinction, or even those who desire the real 
use rather than the partial privilege of 
the Harvard playgrounds, would be likely 
to take their elementary work in the Col- 
lege rather than in the Institute. Under 
existing conditions many parents prefer 
the professional atmosphere to the acad- 
emic, and send their sons to the Institute 
rather for that reason than because they 
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have any particular engineering career 
definitely planned for them. It can hardly 
be expected that this patronage would con- 
tinue under the altered conditions now pro- 
posed. 

Yet the most serious effeet upon our cur- 
riculum, in consequence of such a change of 
methods, would be the loss of that absolute 
control over our instruction which we con- 
sider essential to the maintenance of our 
standards. If we turn over our elemen- 
tary scientific work to another faculty, 
whose educational purposes and methods 
are essentially different from ours, we 
make impossible that close coordination of 
studies which we consider a prerequisite 
of suecessful technological education. 
Courses of elementary instruction, actually 
conducted by the Institute, not only give 
us a rule of comparison between the scien- 
tific preparation that is offered by students 
eoming from other institutions and that 
which we desire and can insist upon, but 
they insure an advantageous uniformity 
of training to the great bulk of our stu- 
dents in those scientific studies which are 
the fundamentals of all technological edu- 
eation. We do not view any prospect of 
their abandonment with favor. 


Sacrifice of Control. 

A further disadvantage of the proposed 
agreement is the modification that it makes 
in the present method of government of 
the Institute. A new Executive Com- 
mittee is created, of which at least three 
members out of nine shall be members of 
the Corporation of the University. It is 
our opinion that under this arrangement 
the ‘organization, control, and traditions’ 
of the Massachusetts Institute of Technol- 
ogy would not be so safeguarded as to in- 
spire that confidence in the preservation 
of its individuality and in the continuance 
of its educational autonomy which we re- 
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gard as absolutely essential to the well- 
being of the Institute and to the efficiency 


of its work. * * * 


The Department of Architecture. 

A thoroughly objectionable section of 
the agreement is that 
Department of Architecture from its pro- 
visions, leaving the future of one of the 
original and one of the most brilliantly 
successful the Institute 
wholly unsettled and problematical. * * * 


which exeludes the 


departments of 


Loss of Alumni Interest and Support. 

Another disadvantage of the alliance is 
the danger that the interest and support 
of the graduates of the Institute will be 
sacrificed. An important element in the 
organic growth of an educational institu- 
tion is a strong, well-organized association 
of its alumni, the men who ean best appre- 
ciate the advantages and needs of the insti- 
tution and who know the places where it 
The Institute has 
such an Alumni Association, with local 
branches in all parts of the United States, 
and with a compact subsidiary organiza- 
tion in the form of an Association of Class 
Secretaries which has proved itself to be 
useful and efficient, and which promises to 
importance. The have 
deep and enthusiastic loyalty, 


ean be strengthened. 


grow in alumni 
shown a 
which has taken a practical form in sub- 
scription for the William Barton Rogers 
Scholarship Fund, the Walker Memorial 
Ruilding, and, more recently and gener- 
If the 
proposed alliance is accomplished, the in- 
terest of 
with their diminished responsibility for the 


ously, for the Technology Fund. 


the alumni is sure to diminish 
maintenance of the Institute, and may be 
altogether alienated. The loyalty of fu- 
ture graduates would at best be a divided 


sentiment. 
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Conclusion. 

An institution which has passed beyond 
its formative period has a right, as a man 
has, to its own character and individuality. 
It has earned the right to grow and change 
along its own lines, and not to be violently 
out of them and made over, 
under new and untried influences, into 
something different from itself. Such a 
course might be justifiable as a desperate 
expedient in the case of a demoralized and 
decaying school. But the Institute is in 
no sense a decaying institution. While 
making no claim to perfection, it desires 
nothing so earnestly as a fuller and richer 
though not necessarily a larger growth. 

In point of numbers, however, the Insti- 
tute, despite a steady increase in its re- 
quirements for admission and an excep- 
tionally high tuition fee, is more than hold- 
ing its own, not only in Massachusetts, but 
throughout New England, and not only in 
New England but throughout the United 
States. Our defects—and no one is more 
conscious of them or more desirous to 
amend them than is the Faculty—are in 
part consequences of growth and of suc- 
cess. In part, however, they are inevitable 
defects of the qualities which have made 
us what we are. The lack of academic 
leisure and of monumental college sur- 
roundings, and the absence of a great part 
of the social and athletic life of the typical 
American eollege,—such losses are a neces- 
sary price which we and our students pay 
for the spirit of professional study, of 
business-like regularity, and of scientific 
accuracy. In the training of engineers we 
believe. that these qualities are worth vastly 
more than the desirable things which we 
sacrifice in order to obtain them. While 
continuing to insist upon these qualities, 
we shall be glad, so far as we ean safely 
do so, to diminish their defects. But we 
believe that we can best accomplish this by 
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remaining free to deal with the problem by 
methods under our own control. With that 
high regard for the spirit of university life 
to be expected from a body of men more 
than half of whom, as is the case with this 
Faculty, have received their training from 
colleges and universities, rather than ex- 
clusively from technological schools, we are 
nevertheless firmly convineed that the ef- 
fect of direct contact and intermingling of 
our student body with the dormitory, social, 
and athletie life of college undergraduates, 
under the conditions obtaining in this ease, 
would be more harmful than beneficial, and 
that it would be little less than totally de- 
structive of the established character and 
atmosphere of the Institute. 

A suecessful and valuable school quite 
different from ours might no doubt be de- 
veloped under university conditions, but 
that would much better be done indepen- 
dently, from such beginnings as already 
exist, rather than upon the basis of our 
reputation and at the cost of our individu- 
ality. With institutions, as with men, 
character is a thing which may be under- 
mined and destroyed, but which can not be 
bought or sold or transferred. The success 
of the Institute thus far has surely not been 
due to its wealth, to its superior equipment, 
or to large salaries paid to its instructing 
staff. Its suecess has been and still is a 
success mainly of character and morale; 
and it is precisely these vital qualities 
which the Faculty believes would be de- 
stroyed by the changes called for under the 
terms of this proposed agreement. For it 
is not merely proposed to remove the Insti- 
tute to a new site, but to graft it upon 
another institution. 

Very grave questions of policy would at 
onee confront the new Executive Commit- 
tee in the problems arising from removal 
and from the establishment of an entirely 
new type of life among our students, and 
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from the adjustment of working relations 
with the The controversies 
and differences within the Committee to 
which these questions would give rise, and 
ought to give rise, might under this agree- 
ment lead at any time to one of two 
things:— the rupture of the agreement, or 
the transfer to the University of a complete 
control over the working Institute by the 
election of a majority instead of a minority 
of the joint Executive Committee from the 
membership of the University Corporation. 
The adoption of this agreement would 
therefore plunge the Institute at once into 
a condition of uncertainty concerning the 
preservation of its individuality and con- 
trol,—an uncertainty probably more preju- 
dicial to its organic development than an 
immediate and entire surrender of control 
would be. Even the full assent of the 
Institute to the proposed agreement would 
not make it certain that the project is to 
be carried out. It would have still to 
receive the sanction of the University, the 
ratification of the Overseers, and to await 
indefinitely various legal proceedings and 
decisions. All these contemplated delays 
and uncertainties would be further aug- 
mented by such other contingencies and 
delays as must necessarily arise in carrying 
out so vast and complex an undertaking. 
This period of uncertainty, extending in- 
evitably over five or six years, would be 
most prejudicial to the educational work 
and to the educational prestige of the In- 
stitute. 

In closing, the Faculty is glad, in ae- 
eordance with a request made by the Presi- 
dent, to take this opportunity to state that 
it fully believes in the possibility of co- 
operation in effort between Harvard Uni- 
versity and the Institute, and trusts that 
this may be seeured in the future to as 
great an extent as practicable. There are 
necessarily limitations to such cooperation, 
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but we are convinced that it is possible, by 
consultation and conference, to secure a 
cooperation thus limited which will prove 
beneficial to industrial edueation in gen- 
eral, as well as to the particular work of 
both institutions. By the more frequent 
interchange of instructors, by allowing to 
the advanced students of each institution 
such privileges of instruction in the other. 
as may be practicable, by the common use 
of valuable apparatus, by the participation 
in University and Institute 


instructors and students of both institu- 


seminars of 


tions, by giving advanced courses of lec- 
tures to the combined elasses of both insti- 
mutual agreement 
certain 


tutions; perhaps’ by 


from time to time te relegate 
branches of instruction to one of the two; 
by carrying out together advanced engi- 
neering researches and tests,—by these, 
and by various other ways that will suggest 
themselves, much may be accomplished in 
harmonious effort which should be highly 
beneficial to both the University and the 
Institute. This however, 
must be a growth. 
as the proposed agreement would attempt 
to foree it, for it is in the nature of con- 
tinuous experiment, presenting problems 
data exist. 


development, 
It can not be foreed, 


for the solution of which ne 


BOOKS. 
and IV. By J. 


(From ‘ The 


SCIENTIFIC 
Madreporaria, Parts III. 
STraNLEY GarpDINER, M.A., ete. 


Fauna and Geography of the Maldive 
and Laceadive Archipelagoes,’ Vol. IL, 


Supplement I., pp. 933-957, pls. LX X XTX- 

XCITI.) 

The first installment of Mr. Gardiner’s re- 
port on the Madreporaria from the Maldive 
and Laceadive Archipelagoes has already been 
reviewed in the columns of this journal.* 
The second installment, which has just been 
received, contains an account of the Fungida 
and Turbinolide. 

*Vol. XX., No. 
1904. 


pp. 503-505, October 14, 
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Fungida.—548 besides a 


number of young forms and fragments, were 


specimens, 


These are divided into 27 species 
genera; 


obtained. 


and 2 varieties, representing 15 
against 24 species and 9 genera reported by 
Klunzinger from the Red Sea, and 15 species 
and 7 genera found by the author in the 
Pacific. 

The following is a list of the genera with 
the number of species referred to each, and 
the names of the forms considered new: 
Siderastrea, 4, S. 


vensis, nov.; Agaricia, 1, A. ponderosa, nov., 


Psammoseris, 1; maldi- 
+-var. minikoiensis, nov.; Fungia, 3; Podo- 
bacia, 1; Halomitra, 1; Herpetalitha, 1, H. 
simplex, nov.; Diaseris, 1; 
Pavonia, 1; Leptoseris, 3, L. incrustans, nov.; 
Echinophyllia, 1; Pachyseris, 1; Coscinarea, 
2, C. donnani, nov.; Psammocora, 4; P. di- 


Cycloseris, 2; 


varicata, nov. 

Mr. Gardiner does not follow von Maren- 
zeller in referring Stephanoseris to the syn- 
onymy of Heterocyathus and Psammoseris to 
that of Heteropsammia, but combines Stfe- 
phanoseris and Psammoseris under the latter 
name. He goes further and puts the type 
species of Psammoseris (P. hemispherica) in 
the synonymy of the type species of Stephano- 
seris, which was originally described as 
Heterocyathus rousswanus. 

I somewhat doubt the correctness of the 
generic determination of Siderastrea clava, 8. 
lilacea and S. Mr. Gardiner 
ealls attention to these ‘having in their sur- 
face parts the thece of neighboring calices 
quite separate from one another, joined to- 
gether only by costew, instead of fused to- 
gether into a single dividing wall.’ This dif- 
ference did not escape his attention. 

Mr. Gardiner himself doubts his Agaric 
ponderosa really being an Agaricia. I fee! 
rather confident that it is not an Agaricia. 
The type species of the genus is A. undata 
(Ell. & Sol.) Lamk; the type specimen is in 
the Hunterian Museum, Glasgow, where I 
have seen it and Professor J. Graham Kerr has 
kindly sent me photographs. The genus can 
be briefly characterized as follows: Corallum 
compound, thin, foliaceous. Common wall 
imperforate, naked, finely striate; no differen- 
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tiated corallite walls. Calices forming more 
or less definitely concentric series, which are 
bounded below by a subecalicular swelling or 
ridge; there is no swelling or ridge above, the 
septo-coste running directly to the next series. 
Septa well developed, distinctly radiate, im- 
perforate. Columella a_ single tubercle. 
Agaricia fragilis (Dana) agrees in generic 
characters with the type and is a closely re- 
lated species. 

I think that Mr. Gardiner’s criticism of 
Professor Déderlein’s monograph, ‘ Die Koral- 
lengattung Fungia,’ is in some respects too 
severe. He says: “It is quite clear that that 
author [Déderlein] has, generally speaking, 
no scientific basis for his description of ‘ va- 
rieties.” The word variety is difficult to de- 
fine in a manner that will be satisfactory to 
all systematists, and Mr. Gardiner himself is 
guilty of an inconsistency. Under Fungia 
dentigera, he speaks of ‘a true variety, the 
separating characters of which are discon- 
tinuous.’ If the characters are discontinu- 
ous, the specimens belong to a distinct species. 
Mr. Gardiner in Part I. of his ‘ Madreporaria 
of the Maldives and Lacecadives’ says ‘ dis- 
continuous or specific’ variation. Variation 
in corals is so complex and its causes are so 
little understood that one should be very 
lenient in criticizing the efforts of a fellow 
worker to handle its phenomena. There are 
mistakes in Déderlein’s work; some of his 
varieties can not be maintained by any of 
the usually accepted canons of zoological 
nomenclature, but his work is earnest and he 
has much advanced our knowledge of the 
genus Fungia. 

I am glad to see that Mr. Gardiner con- 
siders Podobacia a valid genus, and heartily 
agree with him in that course. 

As regards Cycloseris and Fungia, I agree 
with Déderlein. The only possible basis for 
their separation into two genera would be in 
Cycloseris having originally only six primary 
septa and Fungia twelve. The validity of 
this character is extremely doubtful, as it 
rests on a very slim foundation. 

Without entering into a discussion of my 
reasons, I will state that I believe Quelch was 
correct in uniting Cycloseris and Diaseris, 
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and, as stated in what precedes, I agree with 
Déderlein in combining both with Fungia. 

IV. Turbinolide—The number of speci- 
mens collected is not given. Six species, rep- 
resenting 4 genera, are referred to the Tur- 
binolide. They are Flabellum, 2, F. multi- 
fore, nov.; T'ropidocyathus, 1, T. cooperi, nov.; 
Heterocyathus, 1; Paracyathus, 2. 

Mr. Gardiner’s paper is an important con- 
tribution to the literature of reef corals. He 
gives valuable notes on variation, careful de- 
seriptions and figures all the forms described 
as new and several of those referred to pre- 
viously described species. 

The studies being made on the coral faunas 
of the Pacific and Indian oceans are bringing 
out many interesting facts of their geograph- 
ical distribution. I have just completed a 
study of the Hawaiian Fungida, and may be 
pardoned for comparing them with those from 
the Indian Ocean. The following is a list of 
the species, with notes on their occurrence 
elsewhere: Fungia (Cycloseris) patella (Ell. 
& Sol.), east coast of Africa, ete.; Fungia 
(Diaseris) fragilis (Aleock), Indian Ocean; 
Fungia scutaria var. dentigera Leuckart, 
Indian Ocean, ete.; [Fungia oahensis Déider- 
lein; Fungia paumotensis Stutchb. (fide 
Quelch), Philippines, ete.; Fungia echinata 
(Pallas) (fide Studer)]* Indian Ocean, etce.; 
Bathyactis stephana Aleock, Indian Ocean; 
Stephanaria stellata Verrill, Panama; Ste- 
phanaria n. sp.; Pavona varians Verrill, aff. 
P. repens Briiggemann; Pavona n. sp.; Lep- 
toseris (1) n. sp., aff. L. fragilis M. Ed. & H.; 
Leptoseris (2) n. sp.; Leptoseris (3) n. sp., 
aff. L. papyracea (Dana); Leptoseris (4) n. 
sp.; Psammocora, aff. P. superficialis Gar- 
diner. 

A fair proportion of the species actually 
oecur in the Indian Ocean, some as far west 
as Africa, or have there analogues so similar 
that specific separation is doubtful. As would 
be expected, the Panamic fauna is represented 
to some extent. 

T. WAYLAND VAUGHAN. 

May 15, 1905. 

*I have not seen specimens of these from the 
Hawaiian Islands, but the type of the first is 
from there. 
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SOCIETIES AND ACADEMIES. 
THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND 
MEDICINE. 

Tue twelfth meeting of the Society for Ex- 
perimental Biology and Medicine was held in 
the laboratory of clinical pathology of the Cor- 
nell University Medical College, on Wednes- 
day evening, May 24. The Vice-President, 
Edward K. Dunham, was in the chair. 

Members present.—Atkinson, Auer, Brooks, 
Burton-Opitz, Crampton, Davenport,* Dun- 
ham, Emerson, Ewing, Field, Flexner, Gies, 
Herter, Levene, Levin, Lusk, Meltzer, Men- 
del,* Morgan, Noguchi, Norris, Oertel, Opie, 
Richards, Salant, Sweet, Torrey, Wallace, 
Wolf. 

Members elected.—Joseph Erlanger, E. O. 
Jordan, Otto Folin. 


ABSTRACTS OF REPORTS OF ORIGINAL 
INVESTIGATIONS.t 
Contributions to the Study of Sulfur. JI. The 

Metabolism in Brombenzol Poisoning: W. 

Macktm Marriott and C. G. L. Wo tr. 

Administration of brombenzol to dogs re- 
sulted in increased elimination of nitrogen 
and urea. Urea closely followed total nitro- 
gen. Preformed ammonia was decreased. 
Creatinin elimination was not appreciably 
affected. Total sulfur excretion was not in- 
creased, but there was almost complete sup- 
pression of alkali sulfates. Excretion of 
neutral sulfur, represented for the most part 
in this ease by parabromphenyl-mercapturic 
acid, was increased 400 per cent. Ethereal 
sulfate elimination was markedly increased. 
Total sulfate-sulfur was diminished. Excre- 
tion of chlorin and phosphorus was practically 
unaffected. Nitrogen and fat were increased 
in the feces. The drug caused ulceration of 
the stomach and intestines, and degeneration 
of the liver and kidneys. 

* Non-resident member. 

+ The abstracts presented in this account of the 
proceedings have been greatly condensed from ab- 
stracts given to the secretary by the authors 
themselves. The latter abstracts of the reports 
may be found in current numbers of American 
Medicine and Medical News. 
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On Experimentally Produced Variations in the 
Energy of Tumor Growth: Leo Logs. (Pre- 
sented by James Ewing.) 

The author’s observations point to the gen- 
eral conclusion that it is possible to cause an 
experimental increase or decrease in the en- 
ergy of tumor growth. Such variations may 
be brought about by direct stimulating or de- 
pressing influences on the tumor cells. The 
stimulation effects may become cumulative. 


Demonstration: Photographs and Plumage- 
charts of Hybrid Poultry, with Remarks: 
Cuartes B. Davenport. 

Dr. Davenport exhibited photographs and 
plumage-charts of four hybrids between dif- 
ferent races of poultry, and also of their 
parents, and remarked on the nature of the 
inheritance illustrated by each example. 


Experimental Cirrhosis of the Liver: Ricuarp 
M. Pearce. (Presented by Eugene L. Opie.) 
Necrotic lesions were produced in the liver 

of the dog by injections of hemolytic immune 

sera of high hemagglutinative power. The 
author’s observations have demonstrated that 
cirrhosis may follow extensive primary de- 
structive lesions produced in this way (a view 
not yet fully accepted) and thus support the 
contention of Kretz that cirrhosis is essen- 
tially the result of a series of repair processes 
following repeated injuries of liver paren- 


chyma. 


Experimental Arteriosclerosis: Ricnarp M. 
Pearce and E. McD. Stanton. (Presented 
by J. E. Sweet.) 

Intravenous injections of adrenalin produce 
in rabbits vascular lesions that are limited 
to the aorta and that exhibit more or less 
definite sequence. Five to six injections of 
3 to 25 minims of 1-1,000 solutions every 
24-48 hours for long periods cause at ‘rst 
histologically important changes in the media. 
After about 12-15 injections very definite 
lesions are evident macroscopically. In the 
experiments continued for 6-8 weeks, the 
process becomes very diffuse and small dila- 
tions of the thinner portions of the aorta as- 
sume the appearance of aneurisms. At this 
stage the destruction of the elastic fibers is 
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extreme and all degenerated areas are in- 
filtrated with calcium salts. 

Whether the vascular changes are due to a 
primary toxic action of the adrenalin or 
whether they are the result of the increased 
arterial tension which it causes, has not been 
determined. 


On the Chemical and Physiological Properties 
of Ricin, with Demonstrations; Tuomas B. 
OsporNE and LarayetTeE B. MENDEL. 

The most active preparation proved fatal 
when administered subcutaneously to rabbits 
in the small dose of 0.0005 milligram per kilo 
of body weight. The toxic constituent of the 
castor bean appears to be an albumin. Ricin 
is like other albumins in composition, heat 
coagulation, color reactions, precipitation re- 
actions, specific rotation, state of combination 
of its nitrogen, ete. By tryptic digestion the 
agglutinating power of pure ricin may be 
greatly impaired or destroyed. The experience 
of the authors lends no encouragement to at- 
tempts to ‘purify’ such toxins by methods 
designed to eliminate proteid substances from 
the active materials. 


On a Method of Determining Indol, with 
Demonstrations: C. A. Herter and M. 
Louise Foster. 

The authors described a rapid and accurate 
means of determining indol. It is based on 
the fact that indol, in slightly alkaline solu- 
tion, readily condenses with naphthoquinon 
sodium mono-sulfonate and forms a blue 
crystalline compound that is only very slightly 
soluble in water but is readily extracted by 
chloroform from a watery solution or suspen- 
sion. The condensation product is di-indyl 
naphtho-ketone mono-sulfonate. Its solution 
in choloroform is red. The method is well 
adapted for colorimetric or gravimetric deter- 
minations. 


Anesthesia Produced by Magnesium Salts, 
with Demonstrations. A Preliminary Com- 
munication: S. J. Metrzer and Joun Aver. 
The authors exhibited two guinea pigs which 

were deeply narcotized by subcutaneous injec- 

tions of magnesium sulfate. One of these 
animals had been similarly narcotized twice 
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before and fully recovered each time. If the 
dose of magnesium salt is not too large, heart 
beat, blood pressure and respiration remain 
nearly normal during periods of narcosis in 
which any operation can be performed without 
resistance. Certain maximum doses can not 
be exceeded without causing extremely toxic 
effects. 


Enzymes and Anti-enzymes of Inflammatory 

Exudates; Evcene L. Optr. 

Inflammatory exudates removed from the 
pleural cavities of dogs one or two days after 
injection of the irritant (aleuronat) undergo 
very little change, while those removed three 
or more days after the onset of inflammation 
exhibit appreciable though slight autolysis. 
There is no relation between the amount of 
digestion and the number of cells which are 
present. The serum inhibits autolysis in a 
suspension of the cells separated by centrif- 
ugalization. The antilytic action of the 
serum is favored by an alkaline reaction, but 
is completely prevented in an acid medium. 
The serum of the exudate contains a pro- 
teolytic ferment which is active only in an 
acid medium. In the later stages of such 
inflammations there is some diminution of the 
antilytic power of the exudate. 


Shallow Well Waters of Brooklyn: James P. 

ATKINSON. 

The author’s observations justify the con- 
clusions that the sandy soil of Brooklyn can 
not be relied upon as a safe filter for the well 
waters of that borough, that Brooklyn soil 
in populous districts seems to be nearing the 
saturation point for sewage, and that many 
of the shallow wells in Brooklyn are, there- 
fore, in growing danger of serious pollution. 


The Influence of the External Temperature 
upon the Viscosity of the Blood: RussE.u 
Burton-Opirz. 

The author has found that the viscosity of 
the ‘living’ blood can be greatly influenced 
by changing the external temperature. Vis- 
cosity was markedly increased in dogs im- 
mersed in water at 25° C. Warm water baths 
(42°-45° ©.) produced a corresponding de- 
crease in the viscosity. Specific gravity of 
the blood showed corresponding variations. 
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The Changes the 


Viscosity of the Blood 
Russet, Burtron-Opirz. 


during Narcosis 

It was found that the viscosity of the blood 
is increased by deep ether or chloroform nar- 
cosis and lessened during light anesthesia. 
Specific gravity of the blood was increased by 
deep and lessened by light ether narcosis. 
Chloroform, on the other hand, produces a 
slight decrease during deep and an increase 
light the specific 


gravity can not be regarded as a perfectly ac- 


during narcosis. Hence 


curate index of the viscosity. 


Studies of the Effects of Radium on Plants 
and with Com- 
municated by J. GIEs. 

the effects of 

plants. C. Stuart 

Plants are For this 

there are minimum, optimum and maximum 


Animals, Demonstrations: 


I. Preliminary notes on 


radium rays on Gager. 


stimulated. stimulus 
points, depending upon the proximity of the 
radium to the plant, the strength, quantity 
and condition of the radium salt, the time of 
exposure and the nature and condition of the 
tissue. 

Il. The action of radium rays on Ameba 
and upon other microorganisms. 
Louis Hussakof. No visible effects were pro- 
duced, by even the strongest radium prepara- 


prote 


tions, during periods of observation of about 
an hour. The water surrounding the animal 
in each experiment may have prevented ra- 
diant effects. 

III. The effects of intravenous injections of 
Russell Burton-Opitz and 
Increased blood 

vasoconstriction, 


radium bromid. 


G. M. 
caused by 
promptly followed injection of radium prepara- 
tions This effect was soon 


followed by a fall of pressure, due to decrease 


Meyer. pressure, 


general always 


in small dogs. 


in frequency and accompanied by irregularity 
of the heart. The variations in blood pressure 
were extreme. These effects occur after divi- 
sion of both vagi. Respiration gradually de- 
creases in frequency until respiratory paral- 
A striking qualitative similarity 
effects of 
pure barium bromid and radium bromid 
preparations of low activity (240 and 1,000). 
Radium bromid of 10,000 activity, however, 


ysis results. 


was found to exist between the 
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differed from barium bromid in failing to 
cause irregularity in the action of the heart. 
(Juantitative differences were also noted. 

LV. The radioactivity of the different organs 
after intravenous injections of radium bromid. 
Gustave M. Meyer. Thus far determinations 
have been made only on the dogs used in the 
experiments of Burton-Opitz and Meyer (III). 
Practically all parts except the brain were 
found to be radioactive. The blood always 
manifested the greatest radioactivity. 

V. The influence of radium bromid on me- 
tabolism in dogs. William N. Berg and Will- 
iam H. Welker. Feeding experiments have 
thus far failed to show appreciable results, 
except an increase in elimination of total sul- 
WituiaMm J. 

Secretary. 


fate in the urine. 


THE NEW YORK ACADEMY OF SCIENCES. SECTION 


OF GEOLOGY AND MINERALOGY. 
At the meeting of April 3, 1905, Professor 
Stevenson presiding, the following papers were 


read: 


The Physiography of the Adirondacks; J. F. 

Kemp. 

The Adirondacks cover some 10,000 square 
miles, and except for the White Mountains 
of New Hampshire and the Blue Ridge of 
North Carolina, are the loftiest summits east 
of the Black Hills of South Dakota. They 
are metamorphosed Precambrian sediments 
and eruptives with a surrounding fringe of 
Paleozoics beginning with the Potsdam and 
ending with the Utiea, except for the Glacial 
drift. The eastern portion is mountainous, 
the western a high plateau which slopes to 
Lake Ontario. Three peaks exceed 5,000 
feet. The general profile of the mountains 
is serrate, but there is great variety of shape. 
There are two contrasted types of valleys. 
One type, doubtless an instance of greater 
geological antiquity, presents gentle slopes and 
great maturity of form. Its members run 
east and west, and north and south, and are 
occupied in some cases by the larger lakes. 

The second type is more recent, and is due 
to faulting. The valleys have on one or both 
sides precipitous escarpments. The cliffs run 
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northeast and southwest or northwest and 
southeast. A third series of breaks running 
nearly due north is also at times in evidence. 
The faults are most often the result of differ- 
ential movements causing even a marked 
sheeting of the rocks. The faults run out 
into the Paleozoic areas, and are shown with 
diagrammatic distinctness, where they have 
been especially described by H. P. Cushing. 

The problem of the drainage is of especial 
interest. All the waters go ultimately either 
to the Hudson or the St. Lawrence. The 
courses of the large streams follow sometimes 
the older type of valleys, sometimes the later. 
Barriers of drift have often driven them from 
their old lines across low, preglacial divides 
into new ones. The courses of the Hudson 
and Onondaga are particularly striking illus- 
trations, each exhibiting one or more marked 
bends to the eastward. The courses of the 
two were described and discussed in some 
detail. 

The different types of lakes were also de- 
scribed including the river valleys ponded 
by barriers of drift, the fault valleys and 
the relations to the older type of depression. 

The nature of the ice invasion and its modi- 
fying effects were passed in review, chiefly 
along the work of I. H. Ogilvie. With a brief 
statement of the Post-glacial lake-fillings, ete., 
which have been especially set forth by C. H. 
Smyth, Jr., the paper closed. 


The Paleogeography of Mid-Ordovicic Time: 

Cuartes P. Berkey. 

Both the Cambric and Ordovicie formations 
contain prominent sandstone strata alter- 
nating with dolomites wherever exposed in 
Michigan, Wisconsin, Minnesota, Iowa, Illi- 
nois, Missouri, Arkansas and Indian Terri- 
tory. The northern margin, however, is pre- 
vailingly more arenaceous than the southern, 
where shales replace many sand beds. At still 
greater distance, in Ohio, Kentucky and Ten- 
nessee, these are in turn represented by lime- 
stones largely. 

The uppermost one of the series is the St. 
Peter. This sandstone, aswell as each of the 
more important ones below, is believed to rep- 
resent an extensive retreat and re-advance of 
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the sea. Few marks of the erosion intervals 
are preserved. Only here and there has the 
mantle of sand permitted much attack upon 
the underlying dolomite, and the reworking of 
the sands themselves has obliterated most in- 
ternal evidence of such history. 

Much of the sand, furthermore, is wind- 
blown. This reworking by the sea and the 
wind is believed to be the chief cause of the 
extreme purity of the St. Peter. 

The St. Peter stage of the Ordovicic, there- 
fore, represents a retreat of the Mississippian 
sea from the vicinity of Lake Superior to 
probably as far as Ohio, southern Illinois and 
Arkansas, followed by a readvance to its 
original position. The northern part of the 
St. Peter contains a sedimentary break. In 
part it is both older and younger than the 
same formation in its southern extension, 
while, on account of the reworking accom- 
panying the sea advance, there is greater con- 
formity with overlying than with underlying 
beds. A. W. GrRaBavu, 


Secretary. 


At the meeting of May 1, 1905, Vice- 
President Hovey presiding, the following 
papers were read: 


The Pleistocene Beds of Sankaty Head, Nan- 
tucket; J. Howarp Witson. 


When visited by early explorers, the section 
at this locality was kept freshly exposed by 
the cutting back of the bluff by the sea, but 
for quite a period of years this has been pre- 
vented by the northward extension of the 
Siasconset apron beach, so that the face of 
the bluff is now covered with talus and over- 
grown with beach grass. 

The locality was visited during the summer 
of 1904 and considerable work done in ex- 
posing the section and making a collection of 
the fossils. 

This work resulted in the collection of 81 
species, 21 of which had never been reported 
from this point, including Pandora crassidens 
Conrad not previously found in any horizon 
above the Miocene, and Serripes laperonsii 
Deshayes and Macoma incongrua Von Mar- 
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tens belonging to the Arctic fauna of the 
Pacifie coast and not heretofore reported east 
of Point Barrow. 

A number of facts differing somewhat from 
those reported by former observers were no- 
ticed and have resulted in a somewhat differ- 
ent interpretation for the phenomena pre- 
sented by these deposits. 

The deposits are not of glacial origin, for 
(1) numerous delicate and unworn shells oc- 
cur; (2) bivalves such as Solen, Venus and 
Mya occur in the position in which they lived 
with both valves together, and in the case of 
Venus, with the ligament in place; (3) the 
faunas are not mixed as would be the case if 
of glacial origin, the lower beds containing 
shoal-water species of a southern range, and 
the upper, deeper water species of a northern 
and even Arctic type. 

The lower beds were deposited in a shallow 
inlet or lagoon, as shown by such species as 
Mya, Ostrea and Venus and especially by 
numerous mud crabs and the presence of our 
edible crab, Callinectes sapidus, while the 
upper beds were deposited during a subsidence 
of the area contemporaneous with the advance 
of the Wisconsin ice sheet, as shown by the 
deeper water and more northern species. 

After the destruction and washing into the 
lagoon of the protecting barrier beach, as 
shown by the overlying rounded and pure, 
white sands, the ice reached and passed this 
point, eventually burying the beds under fifty 
feet or more of drift. Later, a reelevation 
took place, bringing the land to about its 


present position. 


Early Stages of some Paleozoic Corals: C. E. 

GORDON. 

J. E. Duerdon in the Johns Hopkins Uni- 
versity Circular for 1902 has endeavored to 
show by studies based on Lophophyllum pro- 
liferum that the Rugosa exhibit a hexameral 
plan of growth of the primary septa, in so far 
as L. proliferum may be taken as representa- 
tive. Certain studies on Streptelasma pro- 
fundum show a primary tetrameral plan. The 
fact that S. profundum is a middle Ordovicie 
type suggests that this is the primitive con- 
dition. Moreover, a careful examination of 
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Duerdon’s figures shows that they lend them- 
selves to an entirely different interpretation 
from that which Duerdon gives. This inter- 
pretation is that two of the so-called primary 
septa are secondary septa precociously devel- 
oped; that their sequence and ultimate posi- 
tion are the same as those for the secondary 
septa which appear in the corresponding posi- 
tions in the corresponding quadrants of a 
zaphrentoid coral; that the fossula and ear- 
dinal septum are on the concave side of the 
corallum; and that if Duerdon’s figures be 
inverted they reveal a perfect similarity to a 
zaphrentoid coral, as far as the order of ap- 
pearance and the arrangement of the septa 
are concerned. 

The fact that L. proliferum is of Carbonic 
age indicates that it is a modified type of the 
zaphrentoid coral, the first secondary septa 
appearing in nepionie stages and thus simula- 
ting the character of primary septa. 


A New Lower Tertiary Fauna from Chappa- 
quiddick Island, Martha’s Vineyard: 
Tuomas C. Brown. 

A few years ago while studying the Cretacic 
deposits of Long Island, Block Island and 
Martha’s Vineyard, Dr. Arthur Hollick made 
a collection of fossil molluses and plants from 
Chappaquiddick Island. The fossil molluses 
were deposited in the Columbia University 
collection without being fully and carefully 
studied. 

These fossils occur in the island in ferrugi- 
nous concretions. They seem to have been 
deposited somewhere to the north of where 
they are now found, then moved as glacial 
drift, reassorted and deposited in their present 
position. From their lithological similarity 
to concretions containing undoubted Cretacic 
fossils found elsewhere on Martha’s Vineyard, 
Dr. Hollick thought that these concretions and 
their contained fossils must be of Cretacic 
age. 

Professor Shaler noted the oecurrence of 
these concretions and their similarities to the 
Cretacie drift, but being unable to find any 
distinctive organic remains hesitated to set 
them down as Cretacic. 

Professor R. P. Whitfield considered that 
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these rocks could hardly be Cretacic, since the 
fossils were of a more recent type. 

A careful study of the fossils has shown 
that this material is not Cretacic but Eocene 
in age. This fauna from Chappaquiddick 
represents a new and distinct Eocene province, 
differing from all the other Eocene provinces 
of the Atlantic coast, but no more widely 
different from these than they are from one 
another. Although in this fauna there are 
several species somewhat resembling those of 
the provinces to the south, on the whole it 
would seem to be more closely allied to the 
Eocene of England. The genera most abun- 
dantly represented in these Chappaquiddick 
deposits, e. g., Modiola, Glycymeris, are also 
among the most abundant in the English de- 
posits. These same genera, although repre- 
sented in the Atlantic and gulf provinces, are 
there more sparsely distributed and occur with 
other more abundantly represented genera 
that appear to be altogether wanting in the 
Chappaquiddick deposits. 

A comparison of this Chappaquiddick fauna 
with other Eocene faunas indicates that it is 
of lower Eocene age, the species most closely 
resembling those found in this fauna being 
found in the lower beds of the Atlantic and 

ulf provinces, the Tejon of California and 
the lower beds of England. These deposits 
may possibly be of the same age as the Shark 
River beds of New Jersey, but being deposited 
in a region separated from this have no forms 
in common with it. But such correlation 
could be only conjecture. As the correlation 
of the well-known Eocene deposits is even yet 
very uncertain it is unnecessary and impossi- 
ble to place these beds any more definitely than 
simply to say that they are Lower Eocene. 
Structural Relations and Origin of the Limo- 

nite Beds at Cornwall, N. Y.: C. A. Harrt- 

NAGEL. 

The limonite at the Townsend iron mine, 
near Cornwall in Orange County, N. Y., is 
found at the base of the New Scotland beds 
where the latter are in contact with the Long- 
wood red shales. The source of the iron is 
evidently from the red shales but whether the 
contact was due to overlap or faulting has not 
been previously explained. Two thirds of a 


SCIENCE. 991 


mile north of the mine the Decker Ferry, 
Cobleskill, Rondout, Manlius and Coeymans 
formations, having a total thickness of 95 
feet, are found between the New Scotland and 
Longwood beds. In the region of the mine 
the strata are nearly vertical and in faulting 
a wedge-shaped block was forced up, bringing 
the red shales in contact with the New Scot- 
land beds. A cap of limestone has until re- 
cent geologic times protected from erosion the 
mass of soft Longwood shales which now form 
a steep hill, but which is rapidly being worn 
away. 

Types of Sedimentary Overlap: A. W. 

GRABAU. 

With a normal sea shore, a rising sea level 
will produce the phenomenon of progressive 
overlap, a falling sea level that of regressive 
overlap. If the sea transgresses slowly, and 
the rate of supply of detritus is uniform a 
basal rudyte or arenyte is formed which rises 
in the column as the sea advances, and whose 
depositional off-shore equivalents are succes- 
sive: beds of lutytes or organic deposits (bio- 
genics). Types of such basal beds which pass 
diagonally across the time scale, are seen in 
the basal Cambric arenytes of eastern North 
America, which as the Vermont Quartzite are 
lower Cambric, and as the Potsdam are Upper 
Cambrice. Again in the Basal Cretacic 
arenyte of southwestern United States, this 
is shown, these being basal Trinity in Texas, 
Washita in Kansas, and Dakota or later on 
the Front Range. Examples of this type of 
progressive overlap are numerous and famil- 
iar. On an ancient peneplain surface the 
transgressing sea may spread a basal black 
shale, as in the case of the Eureka (Noel) 
Black shale, which is basal Choteau in south- 
ern Missouri and basal Burlington in north- 
ern Arkansas. Regressive movements of the 
shore succeeded by transgressive movements 
give us arenytes which are enclosed in off- 
shore sediments and which within themselves 
comprise an hiatus the magnitude of which 
diminishes progressively away from the shore. 
An example of this has recently been discussed 
by Berkey * who finds that the St. Peter Sand- 
stone in Minnesota marks the interval from 

* See ante, April meeting. 
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lower Beekmantown to upper Stones River, 
which interval is represented by several thou- 
sand feet of caleareous sediments in other 
regions distant from the shore of that time. 
In marine transgressive overlaps, later 
members overlap earlier ones toward the 
source of supply, @. e., towards the old-land. 
In non-marine progressive overlaps, later 
members overlap the earlier ones away from 
the source of supply. Thus in a growing 
alluvial cone, the later formed beds will extend 
farther out on to the plain away from the 
mountain. If several successive fans of this 
type are formed one above the other, owing 
to successive elevations of the source of sup- 
ply, only the latest beds of each delta will be 
found on the outer edge of this compound 
delta, the hiatus between the beds being fur- 
ther emphasized by the erosion which the last 
bed of the first delta underwent during the 
time that the early beds of the second delta 
were deposited nearer the source of supply, . 6., 
before the last bed of the second delta covered 
up the remnant of the last bed of the first 
delta and thus protected it from further ero- 
sion. A good example of this type of overlap 
appears to be presented by the Pocono, Mauch 
Chunk and Pottsville beds of the Appalachian 
region. These formations are with exception 
of the negligible Greenbrier member, of non- 
marine origin, representing the wash from the 
growing Appalachians. In western Pennsyl- 
rania only the latest beds of each (barring 
portions removed by erosion between the dep- 
osition of the successive fans) are found rest- 
ing one upon the other, the interval between 
the beds becoming less and less toward the 
A. W. Grapau, 
Secretary. 


anthracite regions. 


SECTION OF BIOLOGY. 

Ar the April meeting Professor H. F. Os- 
born presented a discussion of ‘The Ideas and 
Terms of Modern Philosophical Anatomy,’ and 
Dr. O. R. Hay described ‘Turtles of the 
Bridger Basin.’ The full abstract of Professor 
Osborn’s paper Was published in 
for June 23. Dr. Hay gave a brief descrip- 
tion of the extent of the Bridger beds and of 


the nature of the materials composing them. 


He expressed the conviction that these deposits 
had not been made in a lake, but over the 
flood-grounds of rivers. The region was 
probably covered with forests, and teemed with 
animal life. In the streams were numerous 
turtles. Many species of these have been de- 
scribed by Dr. Leidy and Professor Cope. In 
the speaker’s hands are materials for the de- 
scription of about a dozen more species. The 
American Museum party of 1903 collected 
many specimens of the genus and these have 
furnished good skulls, neck, shoulder and pel- 
vie girdles, and the limbs. These materials 
confirm the validity of Lydekker’s group called 
Amphichelydia, and show that from it sprang 
the modern super-families Cryptodira and 
Pleurodira. 


At the May meeting of the section papers 
were presented by Professor E. B. Wilson on 
‘ Observations on the Chromosomes in Hemip- 
tera,’ and by Professor H. E. Crampton on 
‘Correlation and Selection.’ 

Professor Wilson’s paper presented the re- 
sults of an examination of the mode of distri- 
bution of the chromosomes to the spermatozoa 
in Lygeus turcicus, Cenus delius, Podisus 
spinosus and two species of Fuchistus. In 
none of these forms is an accessory chromo- 
some (in the ordinary sense) present, all of the 
spermatozca receiving the same number of 
chromosomes, which is one half the sperma- 
togonial number (the latter number is in 
Podisus sixteen, in the other forms fourteen). 
In all these forms, however, an asymmetry of 
distribution occurs such that two classes of 
spermatozoa are formed in equal numbers, both 
receiving a ring of six chromosomes (in 
Podisus seven) that are duplicated in all the 
spermatozoa, and in addition a central one 
which in one half the spermatozoa is muck 
smaller than in the other half. These cor- 
responding but unequal chromosomes (which 
evidently correspond to some of the forms 
described by Montgomery as ‘ chromatin 
nucleoli, and agree in mode of distribution 
with that which this author has described in 
the case of Euchistus tristigmus) may be called 
the ‘idiochromosomes.’ They always remain 
separate in the first division, which accord- 
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ingly shows one more than one half the sperma- 
togonial number of chromosomes, but at the 
close of this division conjugate to form an 
asymmetrical dyad, the number of separate 
chromatin-elements being thus reduced from 
eight to seven (in Podisus from nine to eight). 
A reduction of the number to seven in the 
first division, such as has been described by 
Montgomery as an occasional or usual process 
in Euchistus and Canus, was never observed. 
In the second division the asymmetrical idio- 
chromosome-dyad separates into its unequal 
constituents, while the other dyads divide sym- 
metrically. One half the spermatozoa, there- 
fore, receive the large idiochromosome and one 
half the small, the other chromosomes being 
exactly duplicated in both. 

Correlated with this asymmetry of distribu- 
tion is the fact that the spermatogonial chro- 
mosome-groups do not show two equal micro- 
chromosomes (as is the case in such forms as 
Anasa, Alydus or Protenor, where an accessory 
chromosome is present) but only one, which is 
obviously the small idiochromosome, the large 
one not being certainly distinguishable at this 
period from the other spermatogonial chromo- 
somes. The final synapsis of the idiochromo- 
somes is deferred to the prophases of the second 
division, somewhat as that of the two equal 
microchromosomes is deferred until the pro- 
phase of the first division in Anasa, Alydus 
and some other forms. A remarkable result 
of the difference in this regard between the 
forms that possess and those that lack a true 
accessory chromosome is that in the former 
case (Anasa, Alydus, ete.) the first division of 
the small central chromosome is a reduction- 
division and the second an equation-division; 
while in the latter case (Lyge@us, Cenus, etc.) 
the reverse order manifestly occurs. The rela- 
tion of these observations to earlier ones by 
Paulmier, Montgomery and others was pointed 
out, with a discussion of their bearing on the 
Mendelian phenomena of heredity and the 
problem of sex-determination. 

Professor Crampton presented briefly some 
of the conclusions drawn from the results of 
his work upon variation, correlation and selec- 
tion among saturnid lepidoptera. The earliest 
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studies showed that eliminated individuals, 
when compared with similar members of the 
same group that survive, prove to be more 
variable and of somewhat different types, 
although this relation between variability and 
selection is not a constant one. The charac- 
ters utilized for these preliminary studies, 
namely, certain pupal dimensions and propor- 
tions were of such a nature that they could not 
serve the pupa directly in any functional man- 
ner, wherefore it was concluded that their con- 
dition of correlation formed the actual basis 
for the selective process, formative correla- 
tion being also distinguished from functional 
correlation. That the general condition of 
correlation among the structural characters of 
pupe formed, indeed, the basis for selection 
was further indicated by the results of a sta- 
tistical study of the correlations between vari- 
ous characteristics of pupal groups from several 
different animal series; although an advantage 
did not always appear in favor of the surviving 
group. On the basis of the foregoing, a gen- 
eral theoretical conception was developed, ac- 
cording to which the whole series of internal 
elements and the whole series of external in- 
fluences were regarded as involved in the 
determination of the general condition of cor- 
relation or coordination that formed the basis 
for selection, as adaptive or the reverse. 
M. A. Bicetow, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 


PRE-PLEISTOCENE DEPOSITS AT THIRD CLIFF, 
MASSACHUSETTS. 


To tHe Epiror or Scrence: It has been 
suggested by several writers (Shaler and Ver- 
rill) that Tertiary and Cretaceous deposits 
may occur on the floor of the sea north of 
their known occurrence on Marthas Vineyard 
and Cape Cod. Their northerly occurrence 
on land has not been noted except for the 
Miocene greensands at Marshfield, Mass. 
(Duxbury sheet, U. S. G. S.). During the 
spring field season at Harvard University the 
writer reexamined the coast from Boston 
Harbor to Peaked Cliff, fifteen miles south- 
east of Plymouth harbor, in order to test, by 
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means of the excellent cliff sections, the sug- 
gestion of the occurrence of such deposits. 
Pre-Pleistocene deposits were found at Third 
Cliff, twenty miles southeast of Boston, and 
possibly at Peaked Cliff, southeast of Ply- 
mouth. 

The section at Third Cliff shows yellow 
clays at the base conformably overlain by 
yellow and white sands and succeeded by a 
bed of bright red sands with an unconformity 
at their base. On the eroded edges of the 
red and white beds are deposited dark, glau- 
conitie and lignitic clays and sands. The 
entire series of beds has a total maximum 
thickness of sixty or seventy feet, and out- 
crops for a half mile along the cliff face. 
Absolutely no erratic material occurs either 
within the beds themselves or along the lines 
of unconformity. 

The lithologie characters of the lower beds 
are like those so persistently characteristic of 
the Cretaceous from Marthas Vineyard to 
New Jersey; while the upper beds of dark 
clays appear to be homologues of the Miocene 
at Gay Head and at Marshfield. This fact, 
together with the evidence of the unconformi- 
ties and .of the lignites is being examined 
with a view toward suggesting probable cor- 
relations with the deposits worked out at Gay 
Head by Professor Woodworth (Bull. Geol. 
Soc. Amer., VIII., 1897, 197-212); although 
the absence of specific paleontologie evidence 
renders such correlation merely tentative. 
The detailed descriptions of the beds and the 
conclusions inferred with respect to their age 
will be published in a later paper. 

Isaran BowMan. 

CAMBRIDGE, MAss. 


EXOGLOSSUM IN THE DELAWARE. 

THe occurrence of the little minnow, Fzo- 
glossum maxillingua (Le Sueur), in the Dela- 
ware basin is of interest. So far as I am 
aware, it has not been taken in any of the 
tributaries of the Delaware before the capture 
of two examples which I caught in the Red 
Clay Creek, Chester County, Pa., during 
April of 1904. In this instance I am in- 
debted to Mr. Alfred C. Satterthwait, who 
assisted me in securing the specimens. When 


(N.S. Vor. XXI. No. 548, 


first seen, I was under the mistaken impres- 
sion that they were simply young unmottled 
examples of Catostomus commersonnii. 

In the Susquehanna basin this fish is abun- 
dant and I have also met with it in tribu- 
taries of the Allegheny in Pennsylvania, espe- 
cially near Cole Grove, in McKean County. 

Henry W. Fow er. 

ACADEMY OF NATURAL SCIENCES, 

PHILADELPHIA. 


SPECIAL ARTICLES. 
THE BRAIN OF THE HISTOLOGIST AND PHYSIOLOGIST 
OTTO C. LOVEN. 

Proressor Lovén, the’ Swedish histologist 
and physiologist who will be best remembered 
for his discoveries of the endings of the taste- 
fibers in the papille of the tongue of mammals, 
as well as of the vaso-dilator nerves, had ex- 
pressed it as his wish that his brain be pre- 
served after death and studied by his friend 
and associate, Gustaf Retzius. 

With characteristic care and skill Professor 
Retzius has just published his studies upon 
Lovén’s brain in Biologische Untersuchungen, 
Vol. XII., 1905. The brain exhibits a richness 
of fissures and these are marked by a superior 
degree of tortuousness and ramification. The 
subparietal region is very complex in its sur- 
face configuration, while the central (motor) 
regions are only moderately developed. The 
cortical centers for speech and language for- 
mation are notably large, and Professor 
Retzius brings this fact into relation with 
Professor Lovén’s notable powers of clear, ex- 
act and logical expressions of thought in 
words; less so in the way of oratorical finesse 
than in the talented use of the best and most 
adequate expressions. The weight of the 
brain is not given in this report though its 
size is said by Retzius to have been well above 
the average. Epw. ANTHONY SPITzKa. 


APPLES INJURED BY SULPHUR FUMIGATION. 

Recently some injured Esopus Spitzenburg 
apples were received at the New York Experi- 
ment Station with a request to diagnose the 
trouble. They were of the first grade, each 
fruit wrapped in paper, and packed in a bushel 
box. The financial loss was important, as a 
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considerable amount of high priced fruit had 
been ruined. 

Seattered irregularly over the surface of 
each apple were conspicuous spots of various 
sizes where the epidermis was dead, discolored 
and slightly sunken. Each spot was nearly 
circular, though on some apples the adjacent 
spots had coalesced, forming a large affected 
area of irregular shape. Beneath each spot 
to a depth of a few millimeters, the flesh was 
dead, shrunken and dry, appearing as though 
affected with a dry rot. There was no dis- 
agreeable odor or taste to the dead flesh or 
epidermis. 

In the center of each of the smaller spots, 
and seattered over the larger affected areas, 
were small bodies resembling the pyenidia of 
a fungus, but examination showed them to be 
only the normal lenticels of the apples. 

Failure to find either fungi or bacteria as a 
cause of the injury led to the belief that some 
treatment of the fruit, such as fumigation, 
might be a cause. Sulphur, being commonly 
used for fumigation, was experimented with 
to note the effects of the fumes upon ripe 
apples. Fruits of different varieties including 
Esopus Spitzenburg were placed in a bell jar 
which was then filled with sulphur fumes. 
After five minutes the fruit was removed and 
found to have developed numerous spots that 
were in every way identical with those on the 
apples received for examination. 

This experiment was repeated many times 
with wet and with dry fruits, but the charac- 
teristic spots were always produced. The 
spots continued to enlarge for some time after 
the fruits were removed from the fumes. 

The presence of a lenticel in the center of 
each spot would indicate that the sulphur 
dioxid passes into the fruit at this point and 
causes the bleaching of the tissue. A similar 
effect was produced where an artificial break 
in the epidermis was made. A lenticel makes 
a strong color contrast with the bleached epi- 
dermis, thus giving it the appearance of a 
pyenidium. 

Sulphur was the only substance used in 
these experiments; it is possible that other 
chemicals would produce a similar injury. 

Geneva, N. Y. H. J. Eustace. 
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THE FLOATING LABORATORY OF MARINE 
BIOLOGY OF TRINITY COLLEGE. 

ArticLes of incorporation have been filed 
with the secretary of the state of Connecticut 
‘to establish and maintain a floating labora- 
tory of marine biology for exploration in 
oceanography and the collection and investiga- 
tion of the organisms of the sea; to supply 
colleges, museums and other institutions with 
material for investigation, study and exhibi- 
tion.’ 

A vessel of about ninety tons burden will 
be secured and equipped with the necessary 
dredges, trawles, tangles, tow-nets, ete., as 
well as chemical reagents and glassware for 
work in marine zoology and botany. When 
the boat is anchored in a protected harbor im- 
mediately it becomes a laboratory. The vessel, 
in sailing from place to place in the ocean, 
will furnish most favorable facilities for the 
investigation of the distribution and variation 
of organisms. On each expedition it is 
planned to stay in some particularly desirable 
locality for about one month so that problems 
of cytology, embryology and physiology may 
be undertaken. Competent preparators, art- 
ists and photographers will be on the staff so 
that not only museums and laboratories may 
be supplied with material, but an effort will 
be made to meet the specifications of investi- 
gators as to fixation and preservation, together 
with sketches, or photographs, of the organ- 
isms desired for their work. In going to a 
new region each summer large collections for 
research will be made year after year and it 
is hoped to greatly extend our knowledge of 
the local faune and flore of the western At- 
lantie. 

In the early summer of 1906 the vessel will 
sail to the Bahamas. After a month in the 
sub-tropics the boat will weigh anchor for the 
cruise northward, making a harbor every hun- 
dred miles or so for the purpose of getting 
material for comparative studies. In the 
Bahama Islands the conditions are very fa- 
vorable for the most abundant and varied 
organisms since these islands are situated in 
the mouth of the Gulf Stream where it de- 
bouches between Florida and Cuba, bringing 
with it myriads of creatures caught up in the 
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wide cireuit of the current from the equator 
and through the Gulf of Mexico. The cli- 
mate, though warm, is agreeable in summer 
and usually keeps between 84° and 86°. The 
trade winds blow steadily, the waters are clear 
and the people honest and simple hearted. 
Biological investigators have already found 
the life there in summer both interesting and 
delightful. These healthful conditions are 
of great importance for northern men when 
working hard with both mind and body on the 
edge of the tropics. 

While this project centers in Trinity Col- 
lege, shares have been taken by those inter- 
ested in other institutions and it is in the 
largest way for the benefit of all investigators 
who care to take advantage of the opportuni- 
ties offered. Cartes L. Epwarps. 

FEDERICO DELPINO. 

By the death, at the age of seventy-two, of 
Professor Federico Delpino, of the University 
of Naples, modern botany has lost one of its 
pioneers. For, according to Friedrich Lud- 
wig, a leading authority on the subject, the 
foundations of plant biology were laid by the 
publication in 1867 of Delpino’s ‘ Thoughts on 
Vegetable Biology, on Taxonomy and on the 
Taxonomic Value of Biological Characters.’ 

Born at Chiavari, in the province of Genoa, 
his childhood was largely passed in the garden 
of his father’s house, where he studied closely 
the habits of ants, bees and wasps and suc- 
ceeded in discovering the mode in which the 
great blue-black bee, X ylocopa violacea, con- 
structs its nests. His education was the 
classical one usually given to an Italian boy 
of that day, and his employment for nearly 
ten subsequent years was in the routine of 
the custom house. 

About 1864 a friend called Delpino’s atten- 
tion to the account of an English observer of 
the manner in which a Ligurian orchid was 
pollinated by Xylocopa. Delpino at once re- 
plied to his friend that there should be a 
similar apparatus in the flowers of the As- 
clepiadacew and he hastened to Chiavari to 
verify this prophecy. Here he quickly found 
the Xylocopa in the act of pollinating the 


flowers of a magnificent Brazilian asclepiad. 
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The discovery of the relation between this 
plant and its insect visitor was a turning point 
in Delpino’s career, for the paper which he 
promptly published at once put him into rela- 
tions with the botanical world and marked the 
beginning of a long series of brilliant re- 
searches. Becoming a professional botanist, 
Delpino taught successively in the universities 
of Genoa, of Bologna and of Naples. 

His predominant interest was always in the 
relations between plants and animals, but he 
made valuable researches and thought pro- 
foundly on other departments of botany, at- 
tacking problems as far away from his chosen 
subject as phyllotaxy and plant geography. 

As a university professor Delpino was prob- 
ably more feared than loved by his students. 
No member of the first class which took the 
final examination in botany at the University 
of Naples after Delpino’s assumption of the 
instruction in that department will ever for- 
get the wholesale manner in which the failures 
were recorded. His manner, too, would im- 
press one who met him for the first time as 
somewhat ascetic. But an experience of al- 
most ten year?, of the unvarying courtesy with 
which Pr-i-.ssur Delpino, in frail health and 
loaded witu “arches of his own, would re- 
spond to every demand for an opinion leads 
the writer to remember him as no less typical 
an Italian gentleman than he was an ideal 
scholar. J. Y. Bercen. 

NAPLES, 

May 26, 1905. 


THE AMERICAN MICROSCOPICAL SOCIETY. 

Tue twenty-seventh annual meeting of the 
American Microscopical Society will be held 
at Cedar Point (Sandusky), Ohio, on July 5, 
6, 7 and 8, 1905. The society will be the 
guest of the Ohio Lake Laboratory under the 
direction of Professor Herbert Osborn of Ohio 
State University who has placed at the dis- 
posal of the meeting all the facilities of the 
laboratory and who is planning excursions and 
collecting trips to demonstrate the rich fauna 
and flora of this region. The meetings will 
be held in the laboratory with the exception of 
the president’s address which will be given in 
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The general outline of the program shows 
that Wednesday morning is devoted to busi- 
ness, the afternoon to the reading of papers 
and the evening to the address of the retiring 
president, Dr. Henry B. Ward, on ‘The Re- 
lations of Animals to Disease.’ Thursday’s 
program is especially devoted to medical zool- 
ogy, the morning being given to papers and 
the afternoon to a symposium, led by the presi- 
dent, on animal parasites, their effects on the 
hosts, with demonstrations of specimens and 
microphotographs, and discussion. This even- 
ing the society will be tendered a reception. 
Friday the program includes papers and a 
symposium on fresh water biology, led by Dr. 
R. H. Woleott, covering the field of limnobiol- 
ogy. The evening will be spent on the beach 
and Saturday will be devoted to excursions. 

Summer tourist rates make Sandusky an 
easy place to reach from all points, and the new 
hotel, ‘ The Breakers,’ which has been selected 
as headquarters, insures satisfactory accom- 
modations. There will be at the meeting 
demonstrations of apparatus and specimens 
both by firms and individuals. Persons having 
specimens or photomicrographs of parasites 
and other forms which they may wish to show 
can send them to headquarters in care of the 
officers and they will be duly presented and 
returned at the close of the meeting. 


COLUMBIA UNIVERSITY AND DR. R. 8. 
WOODWARD. 

At its recent commencement exercises, Co- 
lumbia University conferred the degree of 
doctor of science on Dr. R. S. Woodward, 
formerly professor of mechanics and mathe- 
matical physies, and now president of the 
Carnegie Institution of Washington. He was 
presented by Professor Edmund B. Wilson, 
head of the department of zoology and Dr. 
Woodward’s suecessor as dean of the faculty 
of pure science, who said: “It is a rare dis- 
tinction to have attained a position of com- 
manding eminence at once in scientific dis- 
covery, in scientific teaching, and in the direc- 
tion of scientific and educational affairs. It 
is my privilege to present for the honorary 
degree of doctor of science one whose many- 
sided achievement has written his name high 
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on the rolls of fame for all of these—Robert 
Simpson Woodward, for many years the hon- 
ored and beloved dean of the faculty of pure 
science, and now president of the Carnegie 
Institution of Washington. In a distin- 
guished service of more than twenty years 
under the national government, as engineer 
of the lake survey, astronomer and chief 
geographer of the Geological Survey and as- 
sistant on the Coast and Geodetic Survey, his 
varied and profound researches won for him 
a secure place in the front rank of those who 
have successfully grappled with the great 
problems of astronomy and geophysics. For 
twelve years a professor at Columbia, his work 
as teacher and investigator in the fields of 
mechanics and mathematical physics has of- 
fered a model of lofty ideals and exacting 
standards to his fellow students, whether those 
whom he taught or those who taught with him. 
As dean of the faculty of pure science he has 
served Columbia with a conspicuous devotion, 
loyalty and success that will not be forgotten. 
His has been the leadership not alone of the 
eminent scholar and wise counselor, but of 
the trusted friend, and his example has taught 
once again the lesson, greater than any in his 
own large and difficult field of scholarship, 
that the cause of learning may be advanced 
as much by the quality of the man as by the 
achievement of the man of science. As presi- 
dent of the New York Academy of Sciences, 
of the American Mathematical Society and 
of the American Association for the Advance- 
ment of Science, he has been the far-seeing 
and eloquent spokesman of science to his fel- 
lows. He has now been called to a place of 
leadership in organized scientific inquiry for 
which history can not show a parallel. Co- 
lumbia bids him godspeed, and gladly pays 
her tribute of honor to one whose life and 
work have been an honor to her.” 


SCIENTIFIC NOTES AND NEWS. 

Tue American Chemical Society met last 
week at Buffalo under the presidency of 
Francis C. Venable, of the University of 
North Carolina. 


THE seventh annual meeting of the Astro- 
nomical and Astrophysical Society of America 
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will be held in New York City, December 27- 
28, 1905. 

Dr. Wittram Oster has been made honorary 
professor of medicine at the Johns Hopkins 
University. Oxford University has conferred 
on Dr. Osler the honorary doctorate of medi- 
cine. 

Tue University of Michigan has conferred 
its doctorate of laws on President Henry S. 
Pritchett, of the Massachusetts Institute of 
Technology, and the doctorate of science on 
Professor W. W. Campbell, director of the 
Lick Observatory. 

Dr. Epuarp Srraspurcer, professor of bot- 
any at Bonn, has been awarded the gold medal 
of the Linnean Society of London. 

Tue Society of Arts has awarded its Albert 
medal to Lord Rayleigh, “in recognition of 
the influence which his researches, directed 
to the inerease of scientific knowledge, have 
had upon industrial progress, by facilitating, 
amongst other scientific applications, the pro- 
accurate electrical standards, the 
improved lenses and the de- 


vision of 
production of 
velopment of apparatus for sound signaling 
at sea.” 

Dr. Henry H. Donaupson, since 1892 pro- 
fessor of neurology at the University of Chi- 
cago, has been elected professor of neurology 
at the Wistar Institute of Anatomy, Phila- 
delphia, having been selected for this position 
by the advisory board of the institute, consist- 
ing of leading American anatomists. Dr. 
Donaldson will assume his new duties at the 
institute on October 1, 1905, and will be at 
the institute during January, February and 
March. This arrangement will continue for 
two years, when Dr. Donaldson will be per- 
manently transferred to the institute. Every 
effort will be put forth to establish a strong 
corps of neurological workers, as neurology 
will be the field to which the institute will 
devote its first attention. An 
Dr. Donaldson will be selected by the ad- 


assistant to 


visory board. 

Tue departmental committee appointed by 
the British Board of Agriculture and Fisheries 
to inquire into the nature and causes of grouse 
disease has made the following appointments: 
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C. G. Seligmann, Ph.D., bacteriologist to the 
Zoological Society of London, as bacteriologist 
to the A. E. Shipley, M.A., 
F.R.S., lecturer on advanced morphology of 
the invertebrata to the University of Cam- 
bridge, as expert on the subject of internal 
parasites; H. Hammond Smith, M.D., as as- 
sistant bacteriologist and additional field ob- 
server; George Clay Muirhead, B.Sc., as field 


commission ; 


observer. 
Sir ARCHIBALD GEIKIE will give the Huxley 
lecture at Birmingham in 1906. 


Oxrorp University has conferred the hon- 
orary degree of doctor of science on Professor 
FE. Ray Lancaster, director of the Natural His- 
tory Museum, London. 

Tue University of Wales will confer the 
degree of doctor of science on Sir John Will- 
iams, emeritus professor of midwifery at Uni- 
versity College, London, and the degree of 
doctor of letters on Dr. Henry Jones, professor 
of moral philosophy at the University of 
Glasgow. 

At the commencement and dedicatory exer- 
cises of Washington University, St. Louis, 
June 15, the degree of doctor of laws was con- 
ferred on Professor William G. Raymond, dean 
of the College of Applied Science, State Uni- 
versity of Iowa. 

Coicate University has conferred the de- 
gree of doctor of laws on Professor A. 8. Bick- 
more, in charge of the department of public 
instruction of the American Museum of Nat- 
ural History. 

Commanper R. E. Peary, U.S.N., expects 
to sail for the Arctic regions on his new ship 


The Roosevelt on July 4. 


M. Jean Cuarcor has 
from his explorations in the Antarctic regions. 
He was expected to lecture before the Société 
de Geographie on June 16 and before the 


returned to Paris 


Royal Geographical Society on June 26. 


Proressor Grorce Freperick Wricut, of 
Oberlin College, will make a geological ex- 
pedition to southern Russia, returning in 


January. 


Tue regents of the University of Wisconsin 
have granted Professor Wm. H. Hobbs leave 
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of absence for the coming academic year. He 
will spend some time in study with Professor 
Ed. Suess at Vienna and with Freiherr Ferdi- 
nand von Richthofen in Berlin, in addition 
to carrying out some geological work in the 
field. 

During the summer of 1905, members of 
the geologic, topographic and hydrographic 
corps of the United States Geological Survey 
will be at work in forty-four states and five 
territories. Mr. C. W. Hayes will have gen- 
eral supervision of field and office work of the 
division of geology and paleontology, but the 
investigations in paleontology and _ stratig- 
raphy will be specially supervised by Mr. T. 
W. Stanton, those in petrology by Mr. Whit- 
man Cross, those of metalliferous ore deposits 
by Mr. S. F. Emmons, those in physiographic 
and glacial geology by Mr. G. K. Gilbert, 
those of pre-Cambrian and metamorphic rocks 
by Mr. C. R. Van Hise. The field and office 
work of the eastern topographic branch will 
be supervised by Mr. H. M. Wilson, the work 
of the western topographie branch by Mr. E. 
M. Douglas. Topographic mapping will be 
under field and office inspection of Mr. J. H. 
Renshawe. The supervision of field and office 
work of the division of triangulation and 
computing will be in charge of Mr. S. S. Gan- 
nett. Mr. F. H. Newell will have general 
supervision over the work of the hydrographic 
branch, but the investigations in hydro-eco- 
nomics will be specially supervised by Mr. 
M. O. Leighton, those in hydrology in the 
eastern states by Mr. M. L. Fuller and in the 
western states by Mr. N. H. Darton. The 
work of measuring streams will be directed 
by Mr. N. C. Grover. 


Mr. Le Roy Aprams, A.B., A.M. (Stanford), 
who has held a fellowship in botany in Colum- 
bia University during the present year, has 
been appointed assistant curator in the divi- 
sion of plants of the United States National 
Museum. 


F, Kirkpatrick has been appointed 
assistant botanist in the North Carolina Col- 
lege of Agriculture and Mechanic Arts. 

Dr. J. Paut Goong, of the University of 
Chicago, gave an address on ‘ Forest Conser- 


SCIENCE. 999 


vation,’ before the Federation of Women’s 
Clubs of Kentucky, at Cynthiana, on June 9. 
At the close of the address a State Forestry 
Association was organized, with Hon. Robert 
Worth Bingham, of Louisville, president, Mr. 
W. M. Reid, of Louisville, secretary, and Col. 
M. H. Crump, of Bowling Green, treasurer. 


THE annual meeting of the Society of Chem- 
ical Industry will open on July 10, at Uni- 
versity College, London, when the president, 
Dr. Wm. H. Nichols, will deliver an address. 


Tue faculty and students of the medical 
and dental departments of the George Wash- 
ington University have erected, in the main . 
hall of the department of medicine, a bronze 
tablet to the memory of their late dean and 
professor of chemistry and toxicology, Dr. 
Emil Alexander de Schweinitz. 


A MONUMENT in honor of Professor Tarnier 
was unveiled in Paris, on June 1, and handed 
over to the city by Professor Brouardel. The 
British Medical Journal states that the monu- 
ment—which is a high relief by the well-known 
sculptor, Denys-Pusch—represents Tarnier, in 
the blouse and apron he wore in hospital, 
standing at the bedside of a mother who holds 
her infant in her arms, whilst at the head of 
the bed is indicated an incubator. An elegant 
portico by the architect Scellier, of Gison, 
serves as a frame to the marble, and this decor- 
ates the rounded end of the Clinique Tarnier, 
which faces the Boulevard Montparnasse at 
the junction of the Rue d’Assas and the 
Avenue de l’Observatoire. Above the sculp- 
ture are the words ‘ Tarnier, 1828-1897,’ while 
below is the inscription, ‘To the Master, who 
devoted his life to the mothers and infants: 
his colleagues, his pupils, his friends, his ad- 
mirers.’ 


Tue deaths are announced of Dr. Franz 
Pless, emeritus professor of chemistry at Lem- 
berg, at the age of eighty-six years, and of Dr. 
A. A. Stuekenberg, professor of geology at 
Kasan. 


THERE will be a New York state civil ser- 
vice examination, on July 19, to fill the posi- 
tion of chief of the Bureau of Statistics and 
Information of the Department of Agriculture, 
with a salary of $1,500; and of assistant in 


L000 


photographie chemistry in the Cancer Labora- 
tory at Buffalo, at a salary of $720. 

A new pharmacological Institute has been 
opened at Vienna under the direction of Pro- 
fessor Mayer. 

UNIVERSITY AND EDUCATIONAL NEWS. 

Tue Ontario legislature is expected to pro- 
vide $500,000 for Toronto University, part of 
which will be used for a university hospital. 

Mrs. E. C. Tuayer, of Keene, N. H., has 
given $50,000 to Brown University for general 
purposes. 

Mrs. 


to Georgetown University towards the cost of 


Tuomas F. Ryan has given $50,000 


the new gymnasium. 

Dean W. N. Pox, of the Cornell Medical 
College, has given $15,000 for the establish- 
ment of John Metcalf Polk memorial prizes 
for medical students. 

Two traveling scholarships of the value of 
$1,500 each have been established at the Uni- 
women who intend to 


versity of Paris for 


become teachers. 


Tue formal dedication of the new physical 
laboratory at Purdue University took place on 
May 20. The principal address was by Pro- 
fessor Henry S. Carhart, of the University 
of Michigan, his subject being ‘Some Leaders 
in Physical Science.’ 

Tue School of Applied Science of the State 
University of Iowa has been reorganized into 
a college, and the of the 
school, Professor William G. Raymond, has 


present director 


been made dean. A new fireproof building is 
being erected, and is expected to be in service 
before the end of this year. Contract has 
just been let for the building of a dam across 
the lowa River below the university grounds. 
This dam, besides providing a sheet of slack 
water about two miles long on which the uni- 
versity borders, will provide power for the 
and for experimental 


institution, purposes, 


will have constructed near one end a 


and 
canal across which removable dams of various 
sections will be placed for the study of flow 
over such structures. 


SCIENCE. 
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Tue Rey. Dr. Herbert Walsh Welch has 
been installed as president of the Ohio Wos- 
leyan University. 

Proressor E. B. Lovety, of Columbia Uni- 
versity, has declined the call to be dean of the 
College of Civil Engineering of Cornell Uni- 
versity, owing to the fact that certain alumni 
have objected to the appointment. 

Proressor CHartes G. Rockwoop has be- 
come professor emeritus of mathematics ‘t 
Princeton University. 

Proressor Grorce W. Piympron, head of 
the department of civil engineering in the 
Polytechnic Institute of Brooklyn, will retire 
at the end of the academic year. 

Ar the Johns Hopkins Dr. 
Florence R. Sabin has been promoted to be 
Other ap- 


University 


associate professor of anatomy. 
pointments in the medical faculty are: Dr. 
William S. Baer, associate in orthopedic sur- 
gery; Dr. Thomas R. Boggs, 
medicine; Dr. Charles H. 
in pathology; Dr. Richard H. Follis, associate 
in surgery; Dr. William W. Ford, associate 
in bacteriology; Dr. J. Morris Slemons, as- 
Dr. Walker, 


associate in surgery; Dr. J. Hall Pleasants, 


associate in 


associate 


sociate in obstetrics: George 
instructor in medicine; Dr. Francis C. Golds- 
borough, assistant in obstetrics; Dr. Arthur 
W. Meyer, assistant in anatomy; Dr. Robert 
Retzer, assistant in anatomy, and Dr. George 
H. Whipple, assistant in nathology. The two 
university fellows in pathology and physiology 
are Drs. Ernest K. Cullen and J. A. E. Eyster. 

Mr. Wm. Harper Davis, instructor in phi- 
losophy and psychology at Lehigh University, 
has been elected assistant professor, in charge 
of the department. 

Dr. E. L. Norton, of the University of 
Wisconsin, has been appointed instructor in 
philosophy at Adelbert College. 

APPOINTMENTS at Yale University have been 
made as follows: Seth E. Moody, Howard D. 
Newton, Carl O. Johns and Paul M. Butter- 
field, assistants in chemistry; Dr. C. B. Rice, 
instructor in applied electricity; Luther C. 
Weeks, assistant in mathematics; Philip H. 
Mitchell, assistant in physiological chemistry. 


GENERAL LIBRARY, 
UNIV. OF MICH. 


JUL 1 1905 
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NEw SERIES. SINGLE COPIES, 15 CTs. 
VoL. XXI. No, 548, FRIDAY, JUNE 30, 1905. ANNUAL SUBSCRIPTION, $5.00. 


Ives’ Replicas Rowland’s Gratings 


These replicas are made by a new process which gives gratings showing remark- 
able definition in both the first and second order spectra. Even the smallest size shows in 
direct sunlight all of the lines in Angstrom’s map. The gratings are permanently 
mounted between tested glass plates and are no more subject to injury than glass prisms. 
They all have approximately 15050 lines to the inch. 


S. 111. IVES GRATINGS with ruled surface about 3-4x1 inch, fully utilizing the 


defining power of spectroscopes of 1 inch aperture. Each ° . . $6.00 
S. 112. IVES GRATINGS with ruled surface 1 3-8x1 7-8 inches, fully utilizing the 
defining power of spectroscopes of 1 1-4 inch aperture. Each .. ° $12.00 


S. 113. IVES GRATINGS with ruled surface 1 3-8x1 7-8 inches, specially selected. 
These specially selected gratings are almost absolutely equal in resolv- 
ing power to an original grating ef the same size, and will bear high 
eyepiecing at full aperture in the second order spectrum. Each ‘ $15.00 


THE SCIENTIFIC SHOP 


ALBERT B. PORTER 
_ 322 Dearborn Street, CHICAGO 


SCIENTIFIC INSTRUMENTS 


A TIMELY BOOK OF UNQUESTIONED AUTHORITY 


in which the results of the patient, minute observations 
made through many years by the leading engineers of 
the world are stated lucidly and with the least possible 
technicality, so that any one interested may understand the 


Problems of the Panama Canal 


Including the Physics and Hydraulics of the River Chagres, the Clima- 
tology of the Isthmus, and the Cut at the Culebra. By BRIG.-GEN. 
HENRY L. ABBOT (U. S. Army, Retired), Late Colonel Corps of 
Engineers, Late Member of the International Comité Technique, and Con- 
sulting Engineer of the New Panama Canal Company. $1.50 net (postage 12c.) 


THE MACMILLAN COMPANY, Publishers, 64-66 Fifth Ave., New York 
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Six Great Works 


NOW COMPLETE IN FIVE VOLUMES 


BRYAN’S DICTIONARY or PAINTERS ano ENGRAVERS 


A new edition of a work which has no rival for completeness and trustworthiness. Thoroughly re- 
vised, with over 1200 new biographies and more than 4000 alterations necessitated by modern research. 


Five volumes, fully illustrated, Each $6.00 net. 


‘“‘A book for reference and service, and in that respect it has few if any rivals.”—Brooklyn Eagle. 


ENCYCLOPEDIA BIBLICA Four Volumes 


Edited by The Rev. T. K. CHEYNE, D.D., and J. SUTHERLAND BLACK, LL.D., Assisted by 
many Contributors in Great Britain, Europe and America, Cloth, $20 net ; half-morocco, $30 net. 


“ Whether for learner or expert, there is no dictionary that offers such an immense array of information.” 
WILLIS HATFIELD HAZARD, in The Churchman, 


DICTIONARY OF PHILOSOPHY AND PSYCHOLOGY 


Written by many hands and Edited by J, MARK BALDWIN, LL.D., with the co-operation of an Inter- 
national Board of Consulting Editors. . Three Vols. $15 net; Vols. I. and II., $10 met. 
The Bibliographies by DR. RAND, the third volume of the full set, will also be sold separately at $5 net. 


‘Entirely indispensable to every student of the subject.".— American Journal of Psychology. 


CYCLOPEDIA OF AMERICAN HORTICULTURE 


Edited by L. H. BAILEY, assisted by WILHELM MILLER and others. 2,000 pages, with 2,800 illus- 
trations and 50 full-page plates. Four volumes, cloth, $20 net; half morocco, $32 net. 


“A landmark in the progress of American horticulture.’’"—American Gardening. 


A DICTIONARY OF ARCHITECTURE AND BUILDING 


By RUSSELL STURGIS, Fellow of American Inst. of Architecture, Author of ‘‘ European Architec- 
ture,” etc., and Many Archatects, Painters, Engineers and other Expert Writers, American and Foreign. 
With Bibliographies, and over 1,500 illustrations. Three vols. Cloth, $18 net; half-mor., $30 net. 


“One of the most complete and important works in the language devoted to this department of art and 
industry.”’—Architects and Builders’ Magazine. 


VOLUME I. NOW READY 


DICTIONARY OF MUSIC AND MUSICIANS 


By Sir GEORGE GROVE. Revised and greatly enlarged Edition, in Five Volumes. Each volume 
illustrated with a photogravure and twenty-four full-page half-tone plates, besides many pictures in 
the text. Cloth, 8vo. Volume I. now ready. $5.00 net, on orders for sets only. 


Sold by subscription only. For full particulars as to special cash or instalment offers address 


THE MACMILLAN COMPANY, 
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Important Scientific Books Recently Published 


ABBOT, Brig.-Gen. Henry L. Late Consulting Engineer of the New Panama Canal Co. 
Problems of the Panama Canal. Cloth, 12mo, $1.50 net (postage 12c. ). 


ALLBUTT, T. Clifford, University of Cambridge. 
System of Medicine and Gynaecology. Complete in nine volumes. 
New and cheaper edition, $25.00, net, per set. 
BOTTOME, 8. R. 
Radium, and All About it. 96 p. 12mo, il., paper 35 cts., net. 


BOYNTON, William Pingry, University of Oregon. 
Applications of the Kinetic Theory of Gases, Vapors, Pure 
Liquids, and the Theory of Solutions. 10+-288 pp. 8vo, cl., $1.60 net. 


DEXTER, Edwin Grant, University of Illinois. 
Weather Influences, An Empirical Study of the Mental and Physiological 


Effects of Definite Meteorological Conditions. With Introduction by Cleveland Abbe, 
LL.D. 14-286 pp. 8vo, cl., $2.00 net. 


GIBBONS, Edward E., University of Maryland, Baltimore. 
The Eye: its Refraction and Diseases. The Refraction and Func- 
tional Testing of the Eye, Complete in Itself, in Twenty-eight Chapters with Numerous 
Explanatory Cuts and Diagrams. 


9+ 472 pp. 4to, il., cl., $5.00 net, half morocco, $6.50 net. 


GOOCH, Frank Austin, Yale University, and WALKER, Claude Frederic. 
Outlines of Inorganic Chemistry. (Complete) 233+-514pp., $1.75 net 


METCALF, Maynard M., Woman's College of Baltimore. 
An Outline of the Theory of Organic Evolution. With a Descrip- 
tion of Some of the Phenomena which It Explains. 17+-204 pp. 8vo, il., cl., $2.50 net. 


NICHOLS, Edward L., and William 8. FRANKLIN, Cornell University. 
The Elements of Physics. A College Text-Book. In Three Volumes. Vol- 
ume I.—Mechanics and Heat. Third edition, rewritten with additions. 
10+-290 pp. 8vo, cl., $1.90 net. 


RIGHI, Augusto, University of Bologna. Authorized Translation by Avaustus TrowBRiDGE, 
University of Wisconsin. Modern Theory of Physical Phenomena. 


Radio-Activity, Ions, Electrons. 138+-165 pp. 12mo, cl., $1.10 net. 
RUTHERFORD, E., McGill University, Montreal, 
Radio-Activity. 8+-399 pp. 8vo, il., cl., $3.50 net. 


SHEARER, John §S., Cornell University. 
Notes and Questions in Physics. New edition. 
7+-284 pp. 8vo, il., cl., $1.60 net. 


SWENSON, Bernard Victor, and FRANKENFIELD, Budd. 
Testing of Electro-Magnetic Machinery and other Apparatus. 
Vol. I.—Direct Current. 234-420 pp. 8vo, il., cl, $3.00 net. 


WEYSSE, Arthur Wisswald, Massachusetts Institute of Technology. 


A Synoptic Text-book of Zoology. For Colleges and Schools, 
254-525 pp. 8vo, cl., il., $4.00 net, 


WHITTAKER, E. T., Trinity College, Cambridge. 
A Treatise on the Analytical Dynamics of Particles and Rig- 
id Bodies. With an Introduction to the Problem of Three Bodies. 
134414 pp. Imperial 8vo, cl., $4.00 net. 


WILLIS, J. C., Royal Botanic Gardens, Ceylon. 
A Manualand Dictionary of the Flowering Plants and Ferns. 
Second edition, revised and rearranged, in one volume. 
Cambridge Biological Series. 214-67 pp. 12mo, il., cl., $2.75 net. 


Postage on net books ordered of the publishers is uniformly an extra charge. 


By The Macmillan Company, 66 Fifth Ave., New York 
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Dr. HOWARD ADY, M.A., Ph.D., F.R.P.S.E., M.M.S., 
Etc., presents his compliments to Scientific men in U.S.A.., 
and says that he will supply specimens of British rocks and 


rock-sections for microscope, with or without full petro- 
graphical notes at eighteen pence each (English money) post 
free. Exchanges of British for American Minerals and Rocks En- 


couraged. Lessons by Correspondence in Lithology a Specialty. 


11 Aspenlea Road, Hammersmith, London, W., England. 


MARINE BIOLOGICAL LABORATORY 


Supply Department—1. Zoology—Preserved Material 
of all types of animals for class work or for the museum. 
2. Botany—Preserved Materia! of Algae, Fungi, Liver- 
worts and Mosses. For price lists and all information ad- 
dress GEO. M. GRAY, Curator Woods Holl, Mass. 


“ 4 rattling good book of adventure.”’ 


or Two Years Amongst 
the Ice of the South Pole 


BY 
Dr. N. OTTO G. NORDENSKJOLD 
AND 


Dr. JOHAN GUNNER ANDERSSON 


With 288 illustrations and 4 maps, 
688 pp., cloth, 8vo, illus., $5.00 net 


A chapter unique in the fascinating history of 
later-day exploring expeditions. 

The party under Dr. Nordenskjéld was left as 
far southward as possible in the autumn of 1901, 
expecting to be picked up in the next spring. 
But the relieving ship was then unable to pene- 
trate as far as it had done the previous year, 
Dr. Anderson attempted to reach the place over 
the ice and failed. The ship attempted to force 
a way from the eastward and sank. All three 
parties isolated from each other were forced to 
spend a second winter there. 


‘‘There is a breeziness and picturesqueness 
about the whole story that distinguishes it from 
most narratives of the kind, and the occasional 
quaintness of the English adds flavor to it, The 
illustrations are many and attractive.’’ 

—New York Sun. 


Published by 


THE MACMILLAN COMPANY 


64-66 Fifth Ave., New York 


Outlines of 
Industrial Chemistry 


A TEXT-BOOK FOR STUDENTS 


By FRANK HALL THORP, Ph.D. 


Assistant Professor of Industrial Chemistry 
in the Massachusetts Institute of Technology. 


Second Edition, Revised and Enlarged and 
Including 


A Chapter on Metallurgy 


By CHARLES D. DEMOND, S.B. 


Testing Engineer of the Anaconda Copper 
Company 


THE MACMILLAN COMPANY 


Publishers, 64-66 Fifth Ave., N. Y. 


WM. GAERTNER & CO. 


Astronomical and 
Physical Apparatus 
5347 and 5349 LAKE AVE., :: :: CHICAGO 


SPECIALTIES 
Standard Apparatus of New and improved Designs 
Reading Microscopes and Telescopes 
Astronomical Telescopes Dividing Engines 
Spectroscopes Comparators 
Michelson Interferometers General Laboratory Apparatus 
Bolometers Heliostats Universa! Laboratory Supports 


NEW LABORATORY AND STUDENT'S BALANCE 
Large Capacity High Accuracy 


Greatest Convenience Low Cost 
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SCIENCE 


A WEEKLY JOURNAL DEVOTED TO THE AD.- 
VANCEMENT OF SCIENCE, PUBLISHING 
THE OFFICIAL NOTICES AND PROCEED. 
INGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


Entered in the post-office at Lancaster, Pa., as second- 
class matter. 


TERMS OF SUBSCRIPTION 


Five dollars annually in advance: single copies 15 
cents. Subscriptions and advertisements should be 
sent to Scrence, 41 North Queen Street, Lancaster, Pa., 
or 66 Fifth Avenue, New York. 


Scrence is sent free of charge to members of the 
American Association for the Advancement of Science, 
except to members residing in foreign countries to whom 
a charge of $1.04 per annum for postage is made. In- 
formation in regard to the conditions of membership 
may be obtained from the permanent secretary, Dr. 
L. O. Howard, Cosmos Club, Washington, D. C. 


Published every Friday by 
THE MACMILLAN COMPANY 
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AMERICAN HISTORICAL 
REVIEW 


The Meeting of the American Historical Association at 
Chicago. 

The Treatment of History. Gotpwin Smiru. 

Methods of Work in Historical Seminaries. Grorar 
Burton ADAMS. 

The Early Life of Oliver Ellsworth. Witt1am Garror 
Brown. 


Origin of the Title Superintendent of Finance. Henry 
Barretr LEARNED, 


Documents—Documents on the Blount Conspiracy, 
1795-1797. 
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Notes and News. 
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The Journal of 
Experimental 
Medicine 


Edited by 

SIMON FLEXNER, M.D., 
AND 

EUGENE L. OPIE, M.D. 


Published under the auspices of the Rockefeller 
Institute for Medical Research, New York. 


Issued bi-monthly, six numbers to constitute a 
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Subscription price, $5.00 per volume. 
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NEW YORK 
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Leipzig; Masson & Cie, Paris. 


The Physical Review. 


A JOURNAL OF EXPERIMENTAL AND 
THEORETICAL PHYSICS 


CONDUCTED WITH THE COOPERATION OF THE AMERICAN 
PHYSICAL SOCIETY By 


Edward L, Nichols, Ernest Merritt, and Frederick Bedell 


CXI. June, 1905. 


TABLE OF CONTENTS. 


Infra-red Absorption Spectra. II. 
W. W. CoBLENTz 
The Electric Arcin a Vacuum. 
C. D, CHILD 
American Physical Society : 


Annual Subscription, $5.00. | Single Numbers, 50c - 
Double Numbers, 75c. 


PUBLISHED FOR CORNELL UNIVERSITY 


THE MACMILLAN COMPANY, 66 Fifth Ave., N. Y. 


4 
q 
4 
: 
Vv | 
| 
| 
if 
. 


vi SCIENCE.—ADVERTISEMENTS. 


COMPLETE Cloth, 233 + 514 pp., $1.75 met (postage 18c.) 


Inorganic Chemistry 


By FRANK AUSTIN GOOCH, Professor of Chemistry 
in Yale University, and 


CLAUDE FREDERIC WALKER, Teacher of Chemistry 
in the High School of Commerce of New York City 


Part I. takes up the consecutive experimental development of the principles upon which systematic 
chemistry rests. 


Part II. discusses the propertics of elements and their compounds in accordance with a modification of 
Mendeléeff’s Periodic System, with special attention to the introductions to group characteristics, 
and the summaries covering relations in detail. 


The aim throughout is to introduce the student to chemistry by consideration of the simplest and 
fewest things. 


THE MACMILLAN GOMPANY, Publishers, 64-66 Fifth Avenue, New York 


NOW 
The Insulation Electric 
BY ‘* This is the first book to be published on this most important 
subject . . . to both the designer and the cperator of electri- 


HARRY W. TURNER cal apparatus, as nine-tenths of the ultimate breakdowns in elec- 
trical machinery are due to the breakdown of the insulation, no 
matter what the primary cause of the trouble. The work of Tur- 
ner and Hobart, is, therefore, very timely and . . . a most 
HENRY M. ILOBART valuable contribution tothe subject, giving, as it does, the first 

With ro2 Illustrations  }°si¢#! and comprehensive outline of the general subject 
The bibliography in one of the final chapters will be found of 

Cloth, $4.50 special value to those who wish to study the subject further.”’ 


Electrical Review. 


ALSO BY Electric Motors 


HENRY M. HOBART 


AND 


Continuous Current Motors and Induction Motors: 
480 Illustrations Their Theory and Construction Cloth, $5.00 


‘* One of the peculiarities of all text-books on the principles of dynamo design or construction, or both, 
is the lack of adequate information regarding motors; the present volume, therefore, is amply justified, 
and, as might have been expected by reason of the author’s high standing as a designer, it represents a 
very efficient effort to supply the deficit in its class of literature . . . The book is far and away ahead 
of anything thus far published in English on the subject.’’ —American Electrician. 


The Macmillan Company, Publishers - - - 64-66 Fifth Avenue, New York 
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The Bahama Islands 


Edited by GEORGE BURBANK SHATTUCK, Ph.D., 
Assistant Professor of Physiographie Geology in the Johns Hopkins University. 


g With 92 plates, of which 25 are color-illustrations of vegetation, fishes, maps ; 


also map and diagrams. 
32 + 630 p. Royal Quarto, il., cl., $10.00 net. 


‘‘ The Bahama Islands’’ is issued as the first monograph of the Geographical 
Society of Baltimore. In June, 1903, the Society equipped and sent out to the 
Bahama Islands a scientific expedition under the direction of Dr. George B. Shattuck 
of the Johns Hopkins University. Investigations were carried on in Geology, Paleon- 
tology, Tides, Earth Magnetism, Climate, Kite-flying in the Tropics for atmospheric 
observations, Agriculture, Botany, Mosquitoes, Fishes, Reptiles, Birds, Mammals, 
Medical Conditions, Social Conditions, and the History of the Islands, compiled 
from original records in possession of the government. The book contains chapters 
on each of these subjects. The chapter on Geology is written by Dr. George B. 
Shattuck of the Johns Hopkins University, and Dr. Benjamin LeRoy Miller of 
Bryn Mawr College ; that on Paleontology by Dr. Wm. H. Dall, U. 8S. National 
Museum ; that on Tides, by L. P. Shidy, U.S. Coast and Geodetic Survey, and so on. 


‘« That the Geographical Society of Baltimore should have had the public spirit and the wisdom to 
devote its resources to an object of such permanent value and usefulness is a matter for hearty congratu- 
lation, Its course in this respect should be made an example for like societies elsewhere, for this book on 
the Bahamas will be of lasting value when popular lectures by distinguished travelers are forgotten. It is 
not too much to say that this first monograph of the Baltimore society is the most complete which has ever 
been written on the subject, and that it will be for a long time to come the standard reference authority on 
the Bahamas. The work has not suffered at the hands of the publishers. It is in every way an admirable 
piece of scientific book work. —The Philadelphia Ledger. 


Published for the Geographical Society of Baltimore by 


THE MACMILLAN COMPANY 


; Publishers, 64-66 Fifth Ave., New York. 
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illustrated. 


2. These are suited to school work or 
to the independent student. 


simplest —-common utensils to be 


AN ADMIRABLY PRACTICAL STUDY OF PLANTS 


Professor W. J. V. OSTERHOUT, of the University of California, in 
Experiments with Plants 


Supplies an uncommonly convenient and sensible manual 


1. The experiments are many (over 4. The experiments apply to matters 
250) of great variety, and fully of every day life. 


5. They are arranged as questions to 
be solved, the answers leading nat- 
urally from one topic to the next in 

3. The apparatus needed is of the the order of the growth of a plant. 


found on a farm or in any grocery or 6. It covers many topics of importance 
drug store. hitherto neglected in such books. 


Six good reasons for adding the book to your scientific library. 


Over 250 Illustrations, Cloth, 16mo, 478 pp., $1.25 net; postage r5§e. 


THE MACMILLAN COMPANY 


Publishers, 64-66 Fifth Ave., New York. 


ESTABLISHED IN_ 1887 


JOURNAL PEDAGOGY 


An Educational Magazine of interest to all serious students of education. 
Some of the ablest contributions now being made to educational 
literature are appearing in the JourNaL oF Pepacocy. 


A REPRESENTATIVE OPINION 


“In building up the occupation of teaching till it becomes a true profession, 


Each Volume Contains About 400 Pages 


JOURNAL OF PEDAGOGY 


no magazine is rendering more significant and vital service than the JOURNAL 
or PEDAGOGY, which admirably displays the interest of the editor in the science 
and art of education. Its articles have always been noteworthy for their 
strength and freshness; its book reviews have been conspicuously valuable, 
exceeding in number those of the several other leading magazines combined. 
No field of educational effort has been neglected; and there has been a reason- 
able apportionment of space alike to the university, the high school, the 
elementary school, and the kindergarten. Those who are earnest for the better- 
ment of American education view with the greatest seriousness the endeavor 
of such a magazine as the JOURNAL OF PEDAGOGY to represent the best thought 
and practice of the times, and by representing that thought and practice to 
encourage their influence. To publish such a periodical is a noble ~~ 
for the welfare of American schools and of the American nation.’’—Dr. W. E. 
Chancellor, Superintendent of Schools, Paterson, N. J. 
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